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Table 1. Physical and chemical properties of the soil in the experiment place in 2014 and 2015.
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2014
Silty Clay Loam 23 1.58 283 18 0.87 532 7.7 3 45 0-30
Silty Clay Loam 21 1.62 305 15 0.70 54.5 7.7 4 45 0-60
2015
Silty Clay Loam 24 1.57 270 14 0.85 55.0 7.8 3.5 47 0-30
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Figure 1. Test plan.
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Table 2. Some of monthly meteorological parameters in sesame growth period in 2014 and 2015.

B D5 A = )
November October September August July bl sla bl
Meteorological parameters
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
C) &) Sl
204 222 284 284 327 337 369 373 36 3615 (©) il s o
Average temperature
C) & 3 Sl
34 22 406 4l 466 46 484 48 496 48 () 2l s Gl 5
Maximum Absolute Temperature
C) o) p 5>~
7.4 5 164 15 194 18 25 27 246 15 (O 2ol s e 5
Minimum absolute temperature
Ao [ . /‘L.a
48 495 345 325 265 29 225 245 25 20 (o) o b ot
Average relative humidity
mm) S.,L
50.5 15 0 0 0 0 0 0 0 (mm) 5Lt
Rain
mm e
1542 155 2938 2838 4433 4233 5597 5166 5959 5937 (mm)

Evaporation
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Table 3. Combind variance analysis for effect of irrigation treatments on plant height, first capsule height,
number of branches, number of capsules per plant, 1000-seed weight and seed yield.

Sl e SSle 3l
Mean squars

el
Slasla oyl el A &
als s & Alslpa 03 &0 JseS S s s <y gl 6}); Source
Seed vield 1000- seed Number of ) ) Plant
y weight capsules per plant ~ Number of  First capsule height
branches height
- - ns - ns - Ju.
1692325 0.90 412.57 262.74 3504 21450.28 1
Year
s
36429 0.027 466.32 0.288 10.76 113.06 6
Error
ok ok * ok ns ok LS)L:’I )L"";
91441 0.132 717.83 4.63 5.28 127.58 6
Irrigation treatment
ol Sl 5 Jl iz
41141™ 0.038™ 175.28™ 1.67"™ 23.57™ 6.49™ 6 Interaction year and
Irrigation treatment
s
18368 0.037 111.92 0.51 14.21 29.96 36
Error
Ol s 5
%10.73 %5.34 %7.44 %7.96 %8.46 %4.65 S
CV (%)

.)|>W¢.¢\.€«}_Lp)éx_giAM)J@JW\&J)J\JW%JSQHSJ o

* and ** are significant at 5 and 1% probability levels and ™ not significant, respectively.
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Table 4. Combind variance analysis for effect of irrigation treatments on seed oil percentage, seed oil yield,
root rot and phyllody diseases, water productivity of seed and water productivity of sesame seed oil.

Sl e SSle slie
Mean squares

. . el
() ° () o -
S C L S C L S low Solows 5 Sles Lo ys 6:!)] &
HIgRw: i HI| . o o Source
YR oL R RLEI) Ry als e, als e, Df
Wat;r. Watc;r. Phyllody Root rot Seed oil Seed oil
productivity productivity disease disease ield ercentage
of seed oil of seed y p &
- - . . - s Ju.
0.0254 0.0717 3.017™ 7.763™ 657829.73 94.95™ 1
Year
1555
0.00010 0.00086 23.987 46.817 4259.61 14.90 6
Error
ok ok ok ok ok ok d)l':ii )Lo??
0.00079 0.0031 217.369 193.329 39609.59 12.91 6
Irrigation treatment
ol Sbeg 5 Jl iz
0.00040 0.0015 0.017™ 36.837™ 10240.80™ 1.7% 6 Interaction year and
Irrigation treatment
1555
0.00012 0.00046 11.003 15.699 5369.04 3.65 36
Error
Ol s 5
%10.18 %10.57 %23.26 %25.69 %10.38 %3.58 S
CV (%)

.)b;;'m?.,\.f«}_w):;gic.’\.p)é@JL&}\CE.»)J)\J&M\.‘,.;‘JSQHS‘; ¢
* and ** are significant at 5 and 1% probability levels and ™ not significant, respectively.
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Table 5. Means comparison of irrigation treatments on plant height, first capsule height, number of branches,
seed yield, number of capsules per plant and 1000-seed weight of sesame.

(@) Wlspn 03 g0 Iy ol PSS LG S o oyl S g ol s
1000- seed Number of (kgha™) Number of First capsule (em) o

. . Irrigation treatment
weight capsules per plant  gaeq yield branches height Plant height
3.39° 129.87° 1100.25 8.25° 45.87° 113.12° Io (farmer’s custom)
3.78° 154.50° 1381.50° 10.31° 44.63" 122.75° I; (90mm)
3.60™ 145.87% 1220.13%® 8.60" 44.00° 116™ L, (130mm)
3.58% 130.13° 1203.75® 8.35¢ 4525° 113.54° I; (170mm)
3.73* 148.87° 1354.88" 9.19% 44.63" 121.96™ L4 (130-90mm)
3.70° 146.87% 1370.63* 9.60™ 44.00° 120.38% Is (170-90mm)
3.61° 139.13% 1211.25%® 8.54" 43.50° 115.75% I (170-130mm)
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Figure 3. Calculation of gross income of irrigation different treatments (income: thousand rials).
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Table 6. Means comparison of irrigation treatments on oil percentage, oil yield, root rot and phyllody diseases,
water productivity of seed and water productivity of sesame seed oil.
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Figure 4. (a) Water productivity of seeds and (b) Water productivity of sesame seed oil in interaction of the

year and_irrigation different treatments.
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Table 7. Number of irrigation and applied irrigation water of sesame in irrigation different treatments.
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Abstract

Background and Objectives: Sesame is an oilseed plant that is resistant to drought but it is
sensitive to water stress at seedling stage and during flowering to seed filling. Irrigation and
drought stresses increase and decreases the amount of oil, respectively. Environmental stresses
have reverse effects on the amount of oil and protein. In addition, high soil moisture causes root
rot disease and low moisture causes phyllody disease. To increase the yield and oil, the
enhancement of soil fertility, planting bred cultivar and adequate supply of moisture are
necessary through irrigation. This study was conducted to evaluate the effect of irrigation
intervals at different phonological stages on quantitative and qualitative characteristics and
water productivity of sesame.

Materials and Methods: This research was conducted in randomized complete block design
with four replications at Behbahan Agricultural Research Station for two years (2013-2014).
Treatments included I, (irrigation interval based on farmer 's custom, twice weeks interval),
I, I and I; irrigation after 90, 130 and 170 evaporation from class A pan, respectively, 14 (130
mm to flowering and afterward 90 mm), Is (170 mm to flowering and afterward 90 mm) and I
(170 mm to flowering and afterward 130 mm). During experiment: branches number and
capsules number per plant, 1000- seed weight, first capsule height, plant height at harvesting
time, seed oil percentage, seed yield, seed oil yield, water productivity of sesame seed and seed
oil, root rot and phyllody diseases were recorded. Varince analysis were done by MSTATC
statistical software and means were compared using Duncan’s Multiple Range Test.

Results: The highest number of branches per plant (10.31), number of capsules per plant
(154.50), 1000- seed weight (3.78 g), seed yield (1381.50 kg ha™), oil amount (55.11%), were
recorded in I; treatment, so that the highest seed oil yield (795.55 kg ha™) belongs to this
treatment. The differences of oil yield among I; treatment and I and Is treatments were not
significant. Maximum seed water productivity (0.233 kgm™) and seed oil water productivity
(0.125 kgm™) were observed in I treatment. However, the difference among this treatment
and Iy, Is and I treatments was not significant. The lowest infection severity to root rot disease
(7.22%) was recorded in Is treatment. The highest infection severity to root rot disease (20.63%)
was observed in I; treatment while the lowest infection severity to phyllody disease was
recorded in I;, I, and I treatments.

Conclusion: The highest seed yield, 1000- seed weight and seed oil percentage were obtained
in I;, I4 and Is treatments. The differences of these characters among I;, I; and Is and other
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treatments were not significant (except I, treatment). The highest seed oil yield were recorded
for I; and Is treatments. The most seed water productivity and seed oil water productivity and
the lowest water consumption belong to Is treatment. Irrigation frequencies in Is treatment were
lower than I; and I treatments. According to the results, Is treatment has the lowest water
consumption and the effect of this treatment on seed yield and gross income of seasame was
similar to I, treatment. Therefore, Is treatment is recommended for proper irrigation of sesame in
Behbahan region.
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