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ABSTRACT

Two field experiments were carried out at Shandawesel during 2005 and 2006
seasons to study the effect of deficit irrigation at different growth stages [i.e.
Branching stage (11), Flowering stage (I;), Capsule development stage (13} and control
{l4)] using four sesame varieties fi.e. Giza32 (V:), Toshky1 (V2), Shandaweeld (V) -
and Scohag1l (V4)]. The effect of the previously mentioned factor on yield, yieid
components, oil yield and some water relations were studied.

Results indicated that number of capsules/ plant, length of fruiting zoon
{cm), seed weight /plant {g), 1000-seed weight (g}, seed yieid (kg/ fed), and ol yield
(kg/ fed) were significantly affected by the irrigation treatments. The highest values
were obtained for |3 treatrnent except length of fruiting zoon (cm) which was increased
for ls treatment. Shandaweel3 (Vs} was superior in seed yield in 2005 season by -
34.9C, 7.90 and 10.30 % as compared with V1, V2 and V., respectively. However, in
2006 the respective increase in seed yield reached about §4.30, 5.60 and 5.80 %.
The best interaction effect was found for I3 with Va. Giza32 variety was superior in
oleic acid and Schag1 variety gave the maximum value in omega-6 as compared with
the other varieties.

Water consumptive use or evapotranspiration (ETcrop) in 2005 season was
2528, 2440, 2466 and 2932 m/ fed for I4, 12, 13 and |4 treatments respectively. The
respective values in 2006 were 2639, 2549, 2565 and 3052 m 3 fed. The highest
ETcrop was found for 14 in both seasons, while, Iz treatment showed the minimum
value.

With respect to varisties, values of ETcrop in 2005 were 2795, 2479, 2524
and 2569 mY fed, for V4, Via, V3 and Vs, respectlvely However, in 2006, the respective
values were 2893, 2591, 2637 and 2684 m’/ fed. The variety of V; registered the
highest ETcrop in both seasons, hawever, V; variety gave the fowest one followed by
V,. The variety V: saved irrigation water about 11.3, 1.9 and 3.5 % in 2005 and 10.4,
1.7 and 3.5 % in 2006 as compared with V4, Vi and V4, respectively. The interaction
between |4 with V; gave the highest ETcrop, however, the lowest ETcrop was found
for the interaction of |z with V2 in both seasons.

Crop water productivity (CWP) was increased for |3 treatment compared with
the other irrigation treatments under study. At the same time, V3 gave the highest
CWP, while, V¢ gave the lowest one in both studied seasons. The interaction between
la with any variety registered minimum values of CWP. While, I; with any variety gave
maximum ones. The best interaction was found for i3 with Va.

It can be concluded that subjecting sesame plants to long interval days
between irrigations at capsule development stage encourage the plants to give more
number of capsules, increase in seed weight/ plant and increase in seed yield/ fed
accordingly. Shandaweel3 (Vi) is more tolerant to water deficit as compared with the
other varieties under study, while, Giza32 is the most vulnerable. Aiso, flowering stage
is more sensitive stage to water deficit, while, capsule development stage is more
tolerant in the life of sesame plants.
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INTRODUCTION

In Egypt, oil production covers only about 5 % of the annual
requirements, which is far from self-sufficiency. Thus, it is necessary to
increase the yield of commercial cultivars, in order to narrow the gap between
production and consumption. Sesame (Sesamum indicum L.} is one of the
ancient cultivated oil crops in Egypt as it was a major oilseed in the ancient
world for its ease of extraction, More over sesame drought tolerant and can
withstand high heat, but as with all crops, sesame will have higher yieids
under irrigation.

Omega-6 (linoleic) acid is generally recognized as the essential fatty
acid. It is required in the diets of animals and humans, because they are
unable to produce it. They are able, however, to convert omega-6 to
arachidonic acid and other members of the finocleic or omega-6 family of fatty
acids. These long-chain, highly unsaturated fatty acids are important in
membrane sfructures and as starting materials for the synthesis of haormone-
like substances, such as prostaglandin’s and thromboxanes, (Canola Council
of Canada 1988).

Sesame area under cultivation in Egypt in 2008 was about 66354 fed
(Agricuitural Economic Research Institute Bulletins, Volume 2009), and the
production was 36455 ton (average productivity per fed was 0.55 ton).

In this connection Rao and Raju (1991) studied in field trail, 7
irrigation treatments designed to give moderate or severe evapotranspiration
deficits (ETd) at vegetative, reproductive or ripening growth stages. They
found that seed yield decreased with increasing water stress and lowest with
ETd at the reproductive stage (0.56 t/ ha). Methew and Kunju (1993) showed
that sesame seed yield increased with increasing number of irrigation.El-
Serogy ef al. (1987) and Metwally et al (1984) indicated that seed oil
percentage increased with increasing water availahility to the crop. EI-Emery
et al. (1997) studied the influence of irrigation number and harvesting date on
the quality of sesame seeds of four genotypes. They indicated that weight of
1000 seeds and seed yield/ fed were improved by increasing the number of
irrigation from 5 to 6 times (15 day intervals). El-Serogy et a/ (1998)
determined the optimal time of terminal irrigation and harvesting date of some
sesame varieties. They indicated that higher growth measurements of
sesame were recorded from 6 irrigations and harvesting after 105 days from
sowing. They added that water use efficiency was increased by 6 irrigation,
delaying harvest date for Giza32 variety from 90 to 105 days after sowing in
both seasons. El-Tantawy et al. (2003) found that average actual
evapotranspiration (ETa) values varied between 38.17 and 47.30 cnv/ fed.
The ETa values increased with decreasing interval between irrigations.
Dikshit and Swain (2000) found that the maximum seed oil content were
67.6%. Raheja et al. (1989) and El-Shakhess ef al. (2008) found that oil
content ranged from 46.2 to 56.8%. Palmitic acid varied from 9.53 to
14.59%, stearic acid 3.50 to 6.82%, oleic acid 39.96 to 48.28% and an
omega-6 29.97 to 45.11%.
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The aim of the present investigation is to study the impact of deficit
irrigation at different growth stages on quantity and quality of some sesame
varieties production and determined the stages that are more tolerant to
water deficit in each one. Also, impact of deficit irrigation on crop water use
and crop water productivity will be examined in the present study.

MATERIALS AND METHODS

Two field experiments were carried out in Shandaweel (Sohag
Governorate), Egypt, during 2005 and 2006 seasons to study the effect of
water deficit at different growth stages on seed yield of some sesame
varieties, yield components, oil yield, and some water relations.

Spilt plots design with three replicates was used. The plot area was
1/100° fed. The main plots were devoted to irrigation treatments and the sub
plots were aflocated the four sesame varieties. All agronomic practices were
applied 2s the recommended for the area under study. Sowing date was in
May 17" and 18" in 2005 and 2006. seasons respectively. The preceding
crop to sesame was wheat in the two studied seasons.

The description of the experimental treatments were as foliows:

Main plots: Irrigation treatments:

1- 14 Withholding irrigation at branching stage (45 day after sowing).

2- 12 Withholding irrigation at flowering stage (60 day after sowing).

3- 13 Withholding irrigation at capsule development stage (90™ day after
sowing).

4- |4 Centrol (irrigation each 15 days).

Sub-plots: Sesame varieties:

1- V: Giza32 variety.

2- V,: Toshky1 variety.

3- V5. Shandaweel3 variety.
4- V,: Sohag1 variety.

The soil moisture constants and agro- meteorological data at Shandaweel
Agricuitural Research Station are shown in Table 1 and 2, respectively. Table-
3 indicates date of sowing and harvesting for different vanet:es through the
two successive seasons.

Table 1: $Soil moisture constants at Shandaweel area {Sohag

Governorate).
Dse:'t'h Field Capacity | Welting Point | Available Water | Bulk Density
{cm) % % % {9/ cm®)
01 - 5. 35.04 14.45 20.59 1.26
15-30. 31.21 13.90 17.31 130
30 45. 27 11 13.09 14.02 134
45 - 60, 27.85 12,69 15.16 1.35
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Table 2: Meteorological data at Shandaweel Agricultural Research

Station in 2005 and 2006 seasons.

r

Tmax. | Tmin. | WS | RH | 88 | SR
Month 2005
May 35.0 18.2 22 1 &6 11.3 604
June 38.0 22.2 22 | 47 12.3 638
Wuly 37.4 21.8 19 | 58 12.2 ssoﬁ
August 36.3 20.9 19 | 57 119 | 608
September 35.2 18.3 2.3 57 10.8 | 540
2006
May 34.9 19.0 22 [ 34 113 | 604
June 38.5 226 2.2 39 12.3 638 |
uly 36.2 20.7 19 | 56 12.2 630 _|
ugust 36.1 21.4 19 | 56 11.9 608
September 35.9 11.7 23 | 87 10.8 540

where: T.max., T.min. = maximum and minimum temperatures °C; W.S = wind speed (m/
R.H. = relative humidity (%); 8.8 = actual sun shine (hour); $.R = solar
radiation {call cm?f day).

sec);

Table 3: Date of sowing and harvesting for different varieties used in the
trail during 2005 and 2006 seasons.

Characters Sowing date Harvesting date
Irri. Var, 2005 2006 2005 2006
vV, 26/9 28/9 7
Ly V, 171512005 18/5/2006 12/9 15/9
Vs 15/9 17/9 l
V4 18/9 21/9 ‘
Vi 18/9 219 |
I, v, 171512005 18/5/2006 05/9 07/9 l
Vs 07/9 07/g
v, 12/9 15/9 |
Vy 09/9 10/9 |
F?’ WV, 17/6/2006 18/5/2006 318 01/9 |
Vs 01/9 02/9 |
Ve 04/9 09/9
Vi 27/9 28/8 |
4 V, 17/5/2005 18/5/2006 13/9 15/9
Vs, 15/9 17/9
Va 17/9 19/9

Note: In this Table and other Tables
I = withhoiding irrigation at the 45" days after sowing.
12 = withholding irrigation at the 60™ days after sowing.
15 = withholding irrigation at the 80™ days after sowing.
1, = control {irrigation sach 15 days).
V, = Gizald2, V, = Toshky1, Vi = Shandaweel3 and V, = Sohag1
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CHARACTERS STUDIED:
Yield and yield components:
1. Number of capsules/ plant.
2. Length of fruting zoon (cm).
3. Seed weight/ plant (g).

4, 1000-seed weight (g).

5. Seed yield (kg/fed).

Oil yield:

Seed samples were collected from each sub-plot to determine seed
il percentage according to the Standard Methods of A.O.A.C. (1990), using
Soxihlet apparatus and hexane as solvent.

Determination of fatty acids:

Methylation of the triglycerieds content of the crude extracted oils
was carried out using methanolic base (0.5 N) in isoc-octane at room
temperature as reported by Daun et al. (1983). The methylated fatty acids
samples were analyzed by GLC technique using Hewlett Packard, HP-5880
Pius 11 with flame ionization detector (FID) supplied with integrator and
computer control under the following conditions: )
Column HP 20 M (Carbowax), 25 M length, 0.3 mm inside diameters, 0.3-pm-
film thickness. Column temperature 170°C and head pressure 3.5 psi. Carrier
gas N, 30 mi and flow rate 2.0 mi/min. injection port temperature 220°C and
detector temperature 250°C.

Standard methyl ester of the fatty acids was used for identification of the
unknown fatty acid and calculated as area percent under scale.
Water Consumptive Use

Water consumptive use or Evapotranspiration (ET crop) was
determined using a computer program named CROPWAT4.3 model (Derek
et al., 1998). Water consumptive use was estimated for different varieties
under skipping irrigation at different growth stages.

Data needed for CROPWAT4.3 model:
The data needed are:
1- Climate Information.
2- Crop Informations.
3- Soil Information.
Climate Information

Mean monthly temperature (minimum and maximum), hurnidity,
sunshine and wind speed data in 2005 and 2006 seasons were coilected
for the study area (from: Agro- metecrology and Climate Change Unit, Seil,
Water & Environment Res. institute, SWERI, ARC, and Ministry of
Agriculture, unpubiished data).
Crop Information
Crop information including pattern %.
Crop coefficient, growth stages, sowing and harvesting data for each variety.
Crop information data for each variety are listed in Table 4.
Soil Information

Total available soil moisture (mm/m depth), maximum infiltration rate
(mm/day), maximum rooting depth (m) and initial soil moisture depletion {% of
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total availabie moisture). Relevant soil characteristics at Shandaweel area
are described in Table 5.

Table 4: Crop Coefficient, growth stages, sowing and harvesting date
for control irrigation treatment with sesame varieties under

study.
Crop -
Coefficient Grov.;tc}’las;:ages Sowing Date ) Harvesting 1
rop {Kc) ¥

Date
1| 2|3 (1] 2]3]|4] 2005 ]| 2006 | 2005 | 2006

iza 32 (V1) 0.35|1.15|/06| 20| 35| 40 | 25 | May-17 May-18!Sep. 27Sep. 28
oshky 1(V2) 0.35(1.15(0.6; 20| 35| 40 | 25 | May-17 | May-18 |Sep. 13|Sep. 15
handaweel 3 (V3}0.3511.15{ 0.6 | 20 | 35 | 40 | 25 ;May-17 | May-18 |Sep. 15{Sep. 17
ohag 1 (Va) 0.35{1.15/0.6 | 20 { 35, 40 | 25 | May-17 ; May-18 {Sep. 17]Sep. 15

Table 5: Relevant soil characteristics (soil retention capacity} at
Shandaweel area.

Soil Description
Total avaiiable soil moisture (mm/ m depth) | 131 |
Maximum infilration rate (mm/ day) ] 40 |
Maximum rocting depth (m) i 2 B
Initial soil moisture depletion | 50 j

Crop Water Productivity

Accarding to Smith (2002), Crop water productivity is defined as Crop
yield/Water consumptively used in ET. Crop water productivity was done to
determine the superior varieties in the return of seeds from water unif (i.e. kg
seeds/ m® water consumption) under the conditions of the study area.

Statistical analysis:

Data were statistically analyzed according to Snedecor and Cochran
(1980). Average values from the three replicates of each treatment were
interpreted using the analysis of variance (ANOVA).

RESULTS AND DISCUSSION

1.Yield and yield component:

Number of capsules/ plant, length of fruiting zoon {(cm), seed weight/
plant (g), 1000-seed weight {g) and seed yield (kg/ fed) were significantly
affected by different irrigation treatments, (Tables 6 and 7). The maximum
values were cbtained for 13 treatment in both studied seasons except length of
fruiting zocon (cm) which was increased for |4 treatment. The application of |5
treatment (withholding irrigation at the 90" day after sowing) increased
sesame yield by 5.10, 24.10 and 44.30 % as compared with |,, |; and |4 ones,
respectively in the first season. In the second season, the corresponding
increases were 6.10, 38.90 and 37.00 %. It could be concluded that
subjecting sesame plants to water deficit (or long intervals between
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irrigations) at capsule development stage (at 90 days after sowing) is more
efficient to encourage the plants to give more seeds and increase in seed
weight/ plant. These results are full agreement with those obtained by Ghosh
et al. (1997), they found that among irrigation treatments, seed yield was the
highest {0.76 t/ ha) with irrigations at branching, flowering and pod
development {30, 50 and 70 days after sowing).

Table 6: Number of capsules / plant, {ength of fruiting zoon and seed
weight / plant for some sesame varieties as affected by
withholding irrigation at different growth stages in 2005 and
2006 seasons.

No. of Capsules [Length of fruiting| Seed weight/

Treatments Characters fplant zeon {(cm) plant {g)
Season 2005 2006 2005 2006 | 2005 ;| 2006

Irri. Var. )

I Vi 65.75 | 107.50 | 134.50 | 151.25 | 14.75 ] 15.85
V3 22500 | 246.25 | 176.25 | 168.75 | 22.43 1 22.38
Vs 290.25 | 255.00 | 162.75 | 166.25 | 2213 | 25.38
\' 163.70 { 191.25 | 172.00 | 180.00 | 21.22 | 22.75
Average 196.19 | 200.00 [ 161.38 | 166.56 | 20.14 | 21.59
l2 Y 57.00 87.50 125.00 | 150.00 | 11.13 | 15.38
Vs 157.25 | 200.00 | 152.50 | 152.00 | 19.10 | 20.75
Vs 192.26 { 240.00 | 163.50 | 162.50 | 20.20 | 22.15
Vs 141,25 [ 175.00 | 146.25 | 156.25 | 18.60 | 18.25
Average 136.94 | 175.63 | 146.81 | 155.31 | 17.32 | 19.13
Ia vV, 9275 | 115.00 | 139.25 | 160.0C | 14.43 | 16.50
Vz 24500 | 246.25 | 176.00 | 176.25 | 2558 | 27.38
Vs 283.25 | 250.00 | 181,25 | 183.75 | 27.23 | 29.88
Vs 168.25 | 183.75 | 167.50 | 186.25 | 25.898 | 25.73
’ Average 200.25 | 198.75 | 166.00 | 176.56 | 23.31 | 24.87
la ° -V 67.75 | 77.50 | 146.25 | 170.00 | 10.28 | 12.85
Va 194.5 | 180.00 | 188.75 | 181.25 | 18.80 | 20.50
Vs 2125 | 218.75 } 193.80 | 191.25 | 19.88 | 21.00
V4 150.25 | 152.50 { 176.75 | 185.00 | 18.88 | 18.50
. Average 161.75 | 157.19 | 176.31 | 181.88 | 16.96 | 18.21
Wverage for all Vi 70.81 96.88 | 136.25 | 157.81 ; 1269 | 15.15
varieties V2 205.44 | 218.13 | 173.38 | 168.69 | 21.48 | 22.75
Vs 244.56 | 240.94 | 175.25 | 175.84 | 22.36 | 24.60
Va 155.88 | 175.63 | 165.63 | 176.88 | 21.73 | 21.31
Average 169.17 | 182.89 | 162.62 | 180.88 | 19.57 | 20.95
LSD at 5% Irr. 8.50 3.83 4.30 3.93 0.71 0.58
Var. 8.50 3.83 4.20 3.93 0.71 0.58
Irr.xVar. 37.32 28.14 17.50 14,99 5.63 4.02

Regarding varieties, it is clear that they significantly different seed
yield. The maximum values were obtained for V3 (Shandaweel3 CV.}. The
increase in seed yield for V, in 2005 reached about 34.90, 7.90 and 10.30 %
as compared with Vy, V; and V,, respectively. However, in 2006 the
respective increase in seed yield using Vi reached about 54.30, 5.60 and
5.90 %. Resuits indicated that the climatic conditions at Shandaweel area is
favorable for growing Shandaweel3 variety as compared with the other
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varieties. increasing seed yield for Shandawee!3 could encourage farmers to
used this variety studied as well as increasing sesame area.

Significant interaction effects were found between irrigation
treatments and sesame varieties for number of capsules/ plant, length of
fruiting zoon (cm), seed weight/ plant (g), 1000-seed weight (g) and seed
yield (kg/ fed) The best interaction effect was register for the treatment |5 with
the variety V.

From the previous results, it couid be seem that Shandaweel3 is
recorded the tolerant variety to water deficit as compared with the other
varieties under study. At the same time, flowering stage is the most sensitive
stage to water deficit and capsule development is the most tolerant stage to
water deficit for sesame plants.

Oil yield:

Results as presented in Table 7 indicated that oil yield was

significantly affected by irrigation deficit in the two seasons. The maximum
values were obtained for 1y (withholding irrigation at the 90" day after
sowing). These results may be due to subjecting sesame plants to water
deficit especially during translocation of the sugars from the leaves to seeds,
increase seed oil content. Increasing oil yield in 2005 for |; treatment reached
about 2.8, 23.9 and 42.7 % as compared with |;, |, and |, treatments,
respectively.
However, the respective increases in 2006 were 7.4, 29.3 and 35.8 %. In this
connection, Dutta ef al. (2000) studied response of summer sesame to
different levels of irrigation. Treatments comprised: one irrigation at the
branching stage; two irrigations (one each at branching and capsule-
development stages and three irrigations (one each at the branching,
flowering and capsule-development stages). They found that sesame (S.
indicum) increase in the levels of irrngation from 1 to 3.increased all growth
attributes and yield components. Three irrigations, one each applied at
branching, flowering and capsule-development stages recorded the highest
yield (seed and oil), followed by two irrigations (branching and flowering).

With respect to varieties, oil yield was significantly affected by
sesame varieties. Shandaweel3 variety was superior in the two successive
seasons. While, the variety of Giza32 give the lowest cil yield in both
seasons. The interaction between irrigation treatments and sesame varieties
significantly affected oil yield. The best interaction was found for i; with Vs,

Fatty acid compositions%

A low level of saturated fatty acids, a relatively high level of the
meonounsaturated fatty acid, oleic acid, and polyunsaturated fatty acid, an
omega-6, characterizes sesame oil.

Table 8 showed that the fatty acids were predominant in the four
sesame varieties, palmitic, stearic, oleic, omega-6, omega-3 and arachidic.
The tota! unsaturated fatty acids ranged from 85.16% to 86.63%. Meanwhile,
total saturated fatty acids ranged from 13.46% to 14.86%. The maximum
value of oleic acid (44.62%) was obtained for Giza32. However, the lowest
onhe (38.78%) was registered for Sohagt. At the same time, the last one gave
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the highest value of omega-6 (45.90%). These results are in good agreement
with those obtained by Reheja ef al. (1989) and EI-Emery et al. (1997).

Predominant fatty acids comprised palmitic, stearic, arachidic, oleic,
omega-8 and omega-3 ranged from (8.72-8.73%), (4.40-5.27%), (0.00-
0.31%), (38.78-44.62%), (40.34-45.90%)and (0.27-048%), respectively.
Similar results were recorded by El-Shakhess ef al. (2003 and 2008} and El-
Samanody et al. (2004) who found that predominant fatty acids comprised
palmitic, stearic, arachidic, oleic, omega-6 and omega-3 ranged from (7.69-
14.54%), (3.40-7.52%), (0.00-3.40%), (38.30-45.72%), (35.15-45.13%) and
(0.00-1.17%), respectively.

Table 7: 1000-seed weigh, seed yield/ fed and oil yield/ fed for some
sesame varieties as affected by withholding irrigation at
different growth stages in 2005 and 2006 seasons.

1000-seed Seed yield Oil yield
rTreatments Characters weight (g) (kg/fed) (kgffed)
B Season | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 |
Irri. Var.
] Vi 370 | 3.98 | 490.75 | 42525 | 254.93 | 234.73
A 465 | 4.38 | 584.50 | 818.75 | 310.08 | 429.03
Vi 4.80 | 448 | 616.75 | 863.75 | 336.18 | 457.83
Vi 473 | 430 | 590.00 | 807.50 | 344.28 | 427.00
Average 447 | 429 | 570.50 | 735.56 | 311.36 | 387.56
I 2 4031 405 [ 40125 | 469.25 | 209.25 | 239.15
Vs 453 ; 423 | 491.00 | 589.50 | 266.03 | 306.15
Vs 458 | 4.35 | 549.50 | 604.25 | 296.73 | 427.20
V4 468 | 433 | 489.75 | 583.50 | 261.10 | 314.90
Average 446 | 4.24 | 482.88 | 561.63 | 258.28 | 321.85
s 2 403 | 425 | 47525 [ 59725 | 25033 | 311.05
Va 460 | 470 | 19.50 | 824.50 | 328.33 | 349.78
A 470 | 478 | 700.00 | 877.50 | 377.90 | 475.23
Va 4.96 | 4.60 | 603.75 | 805.00 | 324.48 | 428.93
[ Average 457 | 458 | 599.63 | 780.56 | 320.26 | 416.24
I 2 400 | 395 | 347.75 | 418.75 | 1B4.50 | 218,90
Vs 473 | 415 | 450.00 | 581.25 | 243.05 | 31165
Vy 483 | 430 | 448,50 | B47.50 | 246.68 | 351.40
Vs 4.80 [ 4.30 | 415.00 | 630.00 | 223.35 | 343.40
! Average 4.59 | 418 | 415.31 | 569.63 | 224.39 | 306.37
bverage for aill V4 3.94 | 4.06 | 428.75 | 484,63 | 224.72 | 250,96
arieties Va 463 | 437 | 536.25 | 708.00 | 286.67 | 374.15
Vi 473 | 445 | 578.69 | 748.25 | 314,36 | 427.94
|7 479 | 4.38 | 52463 | 706.50 | 288.30 | 378.56
Average 452 | 431 | 517.08 | 661.85 | 278.58 | 357.90
LSD at 5% Irr. 0.09 0.08 21.02 9.80 11.95 2.95
Var. 0.09 0.08 21.02 9.90 11.95 2.96
Irr.xVar. 0.32 0.20 68.19 72.29 4517 41.21
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Table 8: Fatty acids composition % of the four sesame varieties.

Varieties 1

Component Giza32 Toshky1 Shandaweeld Sohag1
Palmitic C16:0 g1 9.06 872 9.73
Stearic C18:0 527 4.40 4,61 4.82
Arachidic C20:0 0.12 0.00 0.23 0.31
Oleic C18:1 44.62 41.30 41.15 38.78
Omega-6 40.34 | 4486 45.21 45,90
Omega-3 0.34 Q.31 0.27 0.48
T8 14.50 13.46 13.56 14,86
TU™ 85.31 86.47 86.63 8516
TUTS 589 | 6.42 68.39 5.73

* TS=Total Saturated Fatty acids
** TU=Total Unsaturated Fatty acids

Water Consumptive Use

Seasonal water consumptive use or crop evapotranspiration (ETcrop)
for sesame varieties under skipping irrigation at different growth stages in
2005 and 2006 seasons are presented in Figs. 1 and 2. The data showed
that ETcrop in 2005 were 2528, 2440, 2466 and 2932 m® fed for |4, I, |5 and
l; treatments, respectively. The respective values in 2006 were 2639, 2549,
2565 and 3052 m®/ fed. Results indicated that few increases in ETcrop was
recorded in the second season as compared with the first season, this may
be due to decreasing relative humidity in the second season compared with
first one. On the other hand, |4 treatment (without withholding irrigation) gave
the maximum ETcrop in both seasons, while, |, treatment (withholding
irrigation at 60 days after sowing, at flowering stage) registered the minimum
value.

Fig. 1: Water consumptive use for sesame varieties under withholding ‘
irrigation at different growth stages in 2005 season.
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<] 2200 |
2100 A
§ 2000 . . , I |
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[ ~0— V1 (Giza32) —~@— V2 (Toshkyl) —— V3 (Shandawee3) —x— V4 (Sohag ]
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Fig. 2: Water consumptive use for sesame vareties under withholding
irrigation at different growth stages in 2006 season.

3400 .
3300
3200
3100
3000

2960
2800
2700
2600 He—— »

2300 ﬂw
2400 1

3

Water consumptive use (m/ fed)

2300
2200 + T T T
[1 {Skippingat 45 12 (Skippingat 60 [3 (Skipping at 90 14 (Control
days after days after days after treatiment)
sowing) sowing) sowing) }

—
\:—0—- V1 (Giza32) —8— V2 (Toshkyl) —a— V3 (Shandawee(3) —xX—V4 (Sohagl)l ]

With respect to varieties, vaiues of ETcrop in 2005 were 2785, 2479,
2524 and 2569 m°! fed, for V,, Vs, V3 and V,, respectively. However in 20086,
the respective values were 2893, 2591, 2637 and 2684 m % fed. Resuits
indicate that V, variety registered the highest ETcrop in both seasons,
however, V, gave the iowest one followed by Vi. Variety V; saved irrigation
water about 11.3, 1.9 and 3.5 % in 2005 and 10.4, 1.7 and 3.5 % in 2006 as
compared with V,, V3 and V,, respectively.

The interaction between |, with V, gave the highest ETcrop, however,
the lowest ETcrop was found for the interaction of I, with V; in both seasons.

Crop Water Productivity (CWP)

Average values of CWP in 2005 were 0.23, 0.20, 0.25 and 0.14 kg
seeds/ m® water consumption for iy, iz I3 and |, treatments, respectwe!y
Values in 2006 were 0.28, 0.22 0.31 and 0.19 kg seeds/ m® water
consumption for the same respective irrigation treatments. Results clearly
show that withholding irrigation at 80 days after sowing (I3) resulted in higher
CWP compared with the other irrigation treatments under study. This may be
due to that withhoiding irrigation at capsule development stage could save
water about 16 % and encourage increas in number of capsules, seeds
weight/ plant and seed yield / fed. (Figs. 3 and 4).

With respect to varieties, CWP values in 2005 were 0.16, 0.22, 0.23
and 0.21 kg seeds/ m® water consumptlon for V4, Vs, V; and Vs, respectively.
However the respective values in 2006 were 0.17, 0.28, .29 and 0.27 kg
seeds/ m*® water consumption. it is clear that CWP mcreased for the variety
V, followed by V, and V,, while, the variety V, (Giza32) gave the lowest CWP
in both studied seasons. This is expected as recorded V, the highest water
consumptive use and the lowest crop productivity.

As for the interaction between irrigation treatments and varieties,
resuits presented in Figs. 3 and 4 indicated that the interaction between I,
with V; gave the lowest CWP as compared with the other interactions. At the
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same time, 1, with any variety registered minimum values of CWP, while |, for
any variety gave maximum value. It could be concluded that withholding
irrigation at any stage of growth resulted in higher CWP values compared to
the control irrigation treatment. Generally, the bes! interaction was found for I,
with V3, :

Fig. 3: Crop water productivity for sesame varieties under
withholding irrigation at different growth stages m 2005 season.
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[ Fig. 4: Crop water productivity for sesame varieties under
withholding yrigation at different growth stages in 2000 season.
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From alf previous results, it can be concluded that irregation intervals
for sesame plants each 15 days is not preferable, which subjecting plants to
long intervals at capsule development stage encourage the plants to give
more number of capsules and increase seed weight/ plant. At the same time,
Shandaweel3 (V3) is more tolerant to water deficit as compared with the other
studied varieties with Giza32 as the more vuinerable one. Also, flowering
stage is more sensitive stage to water deficit, while, capsule development
stage is more tolerant stage in the growth stages of sesame.

REFERENCES

ACAC {(1990). Official Methods of Analysis of the Association of Official
Analytical Agricultural Chemists. 15" Washington DC., USA.

Agricultural Economic Research institute Bulletins. Volume No. 2007. Ministry
of Agriculture.

Agricultural Economic Research Institute Bulletins. Violume No. 2009. Ministry
of Agriculture.

Canoia Council Of Canada {1988). Canola oil, Nutritional properties. 301-433
Main Street, Winnipeg, Manitoba R3B1B3 , Canada.

Daun, J. K.; P. B. Mazur and C. J Marek (1983). Use of gas liquid
chromatography for monitoring the fatty acid composition of Canadian
rapeseed. J. Am, Qil. Chem. Soc., 60: P1751.

Derek, C.; M. Smith and K. El-Askari (1998). "Cropwat for Windows". Model
for crop water requirements caiculation using Penman Monteith
method. FAO.

Dikshit, U. N. and D. Swain (2000). Genetic divergence and heterosis in
sesame. Indian J. Genet. and Plant Breed., 60{2): 213-219.

Dutta, D.; P.K. Jana; P. Bandyopdhyay and D. Maity {(2000). Response of
summer (Sesamum indicum) to irrigation. Indian. J. Agron., 45 (3):
613-616.

El-Emery, M. 1.; S. T. EL-Serogy and H. G. El-Rabia (1997).Effect of irrigation
and harvesting treatments on yield and guality of some sesame
(Sesamum indicum L.) genotypes. Egypt. J. Appl. Sci,, 12 (11): 168-
187.

El-Samanody, M. K. M.; E. B. A. Osman and S. A. M. Attia (2004). Evaluation
of some promising sesame lines for vyield and technology
characteristics. Egypt J. Plant Breed, 8: 87-98.

EL-Serogy, S.; A. A. EL-Gibali; W. |. Miseha and H. W. Tawadrus. (1997).
Response of sesame to irrigation practices. Agric. Res. Rev., 55.
EL-Serogy, S. T.; A. A Altaaltah and A. R. Nagwa (1998). Optima! time of
terminal irrigation and harvesting date of some sesame varieties.

Egypt. J. Agric. Res., 76 {3):1063-1075.

El-Shakhess Samar, A. M.; Nemat A. Naguib and M. A. Madkour {2003),
Performance and chemical composition of some promising sesame
lines (Sesamum indicum L.). Eqypt. J.Plant Breed 7{1): 41-53.

El-Shakhess, Samar, A. M., Y.M. Abdel-Tawab and Nemat A. Naguib
(2008).Evaluation and differentiation of eleven sesame lines. Egypt.
J.Plant Breed, 12(1): 1-25.

869



El- Samanody, M. K. M. et al.

EL-Tantawy, Manal, M.; M. K. M. EL-Samanody; H. E. Khalifa and H. M. Eid
(2003). Effect of irrigation intervals and potassium fertilizer levels on
sesame yield and water relations. Meteorological Research Bulletin,
17: 113-130

Ghosh, P.; P. Jana and G. Sounda (1997). Effect of sulfur and irrigation on
growth, yield, oil content and nutrient uptake by irrigated summer
sesame. Environment and Ecology, 15 (1): 83-89.

Mathew, T. and U. M. Kunju {1893). Influenced of irrigation on growth and
yield of sesame. (C.F. Field Crop Abst. 48 (5): 3682, 1995).

Metwally, M. A, M. N. Seif EL-Yazal and F.N. Mahrous (1984). Effect of
irrigation regimes and nitrogen fertilizer on sesame. Egypt. J. Soil Sc¢i.,
24:129-136.

Raheja, R.; K. L. Ahuja; S. K. Batta; K. 5. Labana and B. C. Chaurasia
(1989). Evaluation of some promising Indian genotypes of sesame for
oif content and component fatty acids. Annals of biology, 5(1): 33-38.

Rac, V. and C. Raju (1991). Effect of soil moisture stress at different
development phases on growth and vield of sesame.J.of Qilseeds-
Res., 8: (2): 240-243.

Smith, M. (2002). FAQ methodologies on crop water use and crop water
productivity. Regional Climate, water and Agriculture: Impacts on and
Adaptation of Agro-ecological systems in Africa. CEEPA, 4-7
December 2002,

Snedecor, G. W, and W. G. Cochran (1980). Statistical Methods. Sixth
Edition, lowa State University Press, Ames., lowa, USA.

L}H’IMUSM L.ll.uaiua.lu.\a s sl (el 530
A Mo jall 3 e Al ¢ ¥ (53 ghai ] dmana i | g § VP -
*la s dead g il ‘,L.:.

A.SU_}\ G gl S e - mJlMMuHM-QM1MM o dgaa *
A N Sgand 3S5a 21 0N FUAD 38 Al Jaradt®

DB A T BT 0 e g A (gl g Rl iy Gl (33 Cuadl
sl ilival imad il Gl sy Sy M pane g 43 g% g Jpeanadl o g0 p et
a8 Jalo il b bV Apuitan @3Sy ancondl RSl wIleal HE (gaa 3aa M A dll Gangdy
Cog My sl Jpa e dun e Al el 0 GaliaYl Jeall aoaty slgall Sl Clia
Alexid olpalt Basy e Bte leby o Sl sSa

o o wilatas

PR TSR WV [, TR |

{50 e p 10 2ay) (5l padl Gyl 6 g eS|y
A2l e pn e o) o il sall sl A e a3 g
L3 G pm Ve amy ) Y el gl sl g N an g
Lo e IS i ¢ Jy Sl Aalas ) pyad o g

LAY A ESaad)

glas) Vi & (Tdipnt) Va3 & (1 S55) Va & (VY3 5m)Vy

PR I

870



J. Plant Production, Mansoura University, Vol. 1 (7), July, 2010

Jad e soh Ve Oy e Skl el Gy 0 G A Jpeana ol pdl Canda b 2y
SN Aalie by 38y (5 3l el b glae 20 8 Gyl Jpemas ¢ il OY g sae ¢ &gkl
|4d)]|ddk&‘¢‘i—ﬂ)ﬂt—i&d_’uﬁ‘d_’h6muw“)_l hd '\_Iu|¢_a.¢._;]?._|ﬂ|uhi|3
Bl And aaly 5 [ 0N Jgeana (gAY ) o Vg ieall 358 5 Al Ll Gy
e Tzl e o 1 S0 0 T g Lalial) ae A EdL % Ve, T Y YE Y gl A
23,.% 0,0 0 9,0 0fF N ga Rl i i el U e pall B il Laiy o

Vs s iall (35 Lai (% £5,17) g pmdla daad 8 TYE s Shaall (3d0
(% £0,00) Tagayh A

Al Y gl (b psandl S pucanad (5 gl el dDNT o L G s ) o
Al iy i e [y e baela ol ol cdlaladd G f T YATY C YERY L TEEL ( YoYA
e i f ol G [ Ta T OY L YoNe ( ToEd  YIPY B augall L LS eBsGY
, s A

CYEVS YR A L el B e AL DLl ) il s bia
o ey D gl s e Wy oV oV o V) Gl T, Yo Yo
o Vy il o sl iy i/ Tp TTAE L YATY (Yo4)  YATT oDy by gyl
5 Vo Cileall s 8l caicall ady sl J8 s Vo ciall Lain il e @Digadl el
AP AT JP00 RPN | POFPV I T I T IPUR P SPER B T g [PV P RPURPON g P PV |
el Wy amahy o Jelidl el aiy i ) e Vo V3 o V) GalalL &y % Yo
Nl L‘ji‘,.hciV2c-n|2glﬂuu1Ldﬁcu.‘l‘aﬁugﬁul

Ly I3 (50 Aales ae 3550 38 ol 3any (o ] pecnall Sall O 20 Ciaia gl Sy 124
O o b A all elgall B2y e I peeae dlle el Lagi Jolill Slael 8y Vy cauall aa
Jl_’l“‘_g_)._“uh.‘u.l_igj.ﬁu-\uu‘h_’ﬁ_, eLLqﬂeJa‘,wul_,_a.;a.\JL:diiu.!ac‘ngul
ulwéM'nl—)ﬂnl.\;J wuﬂ&hé}—a&nubuhl.ﬁhiﬂ1 = 'H—I\-u.aylwu.lm
wlamiah_,wc.n)-uj‘,mam\&L’l:&luaadi,iad_ﬂughaﬁdcum

_,|) s_l\_lha.‘i'lwﬂnuu.“cl:\a:lu.dhjdmuiwwld)&uicmlu&a?&h‘
u.a_uuin_\_\ab_t‘f).uﬂl Jsal sk sy L dalddl gaill Jlkiuﬂ@(ugﬁ]&aﬁld&l
_)_’J._m-u}g.ﬂ_.l_;dlﬂha\f'uul.uu _)).uun.‘g_)di a\.hl‘-'lu.‘;u\.ﬁ.}ﬂlc.\..uda)n" n.lA‘_qA.L_pll
dgatl Taad eyl fS] e Yhid Caicall of s lTd oSa WS i penns 3393 5 (g
S sk iy slall i Byl Y1 SH g e 1 s iy ¢ el G e galdl
U,_a;uﬂ_u lid Cpe Ao jiall kel 3ok ) Agea g1l Sa agle telyy cDlasd s ASE 44 oY ST
C YIIUJ_IDJMJIJJLJJP“HHJWMLUI -.‘.Ll_)l;_;_);‘ﬂ lialyl uhndcch)u-daﬂa.n
.wnwlnd.;_,_}quh.\uluh'l —"U-‘l‘— ‘,J.c‘—m.g.lu‘a'b

5 paiall Anala — dsi 3N Als Goa% Al B8 Ceaa [ Al
At Gl K Onind) gl danf AL [ o

871





