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ABSTRACT

Two field experiments were conducted at Ismailia Agricultural Research station
during 2000 and 2001 seasons to study the effect of some irrigation treatments on
yield and yield components and seed oil percentage as well as some water relations
of sesame variety Giza 32. Nine irrigation treatments represent the combination
between three irrigation intervals i.e. 4,6 and 8 days both at initiative capsules stage

and maturity.
Results showed that significant differences between irrigation treatments for plant

height, fruiting zone length, number of capsules/plant, 1000 - seed weight, seed and
straw yields/fed. Sesame was irrigated at long intervals (8 days) decreased yield and
its components than irrigated at short intervals (4 days) in sandy soil. Results also
indicated that increasing water stress at any development stage led to decreased
seed oil percentage in sesame seeds.

Resuits showed that increasing irrigation interval of sesame led to decreased
seasonal, monthly and daily consumptive use and water use efficiency. It was shown
that irrigation of sesame at 4 days intervals during the growing season gave the
highest seed yield/fed and water use efficiency in both seasons.

INTRODUCTION

Sesame (sesamum indicum, L.) is considered as one of the most
important oil crops grown in Egypt. Itis a summer crop grown in a wide range
of soils especially sandy soils for oil production. Intensive research work is
needed to increase the yield out put of the newly selected varieties through
improvement of cultural practices of the crop such as irrigation and
fertilization.

In sandy soils with a low water holding capacity and high permeability,
water management is a very important factor influencing crop yield. Ibrahim
et al. (1987) and Ayyasamy and Velu (1990) showed that sesame was
irrigated at 40% available soil moisture depletion (ASMD) increased plant
height, seed yield/plant, seed yield/fed, fruiting zone length, number of
capsules/plant and seed oil content. Consumptive water use increased with
available soil water in the root zone. Chaudhari et al. (1991) tested some
irrigation treatments such as irrigated sesame pre sowing (ps), ps + 50 days
after sowing (DAS), ps +30 +50 DAS, ps +30+70 DAS, ps +50 +70 DAS or ps
+30 +50 +70 DAS. They indicated that seed yield increased from 357 to 442
kg/ha with increase irrigation from 1 to 4. Consumptive use increased and
water use efficiency increased with increased number of irrigation.

Ayyaswanmy and Velu (1992), Majumdar and Roy (1992) and Sener et
al. (1992) found that sesame was sown on sandy loam soil and irrigated at
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branching (Br) +flowering (Fl) produced seed yield, in the respective seasons,
of 0.95 and 1.00 t/ha compared with 1.21 and 1.22 t/ha from irrigation at Br +
FI + capsules development stage. Jana et al. (1995) and Nikam et al. (1995)
found that the highest yields of seed (1.28 t/ha) and oil (0.52 t/ha) were
obtained by 3 irrigation applied at the branching, flowering and seed
development stages. Water use efficiency was highest (47.23 kg/ha per cm)
with 2 irrigation applied at branching and seed development, followed by 3
irrigations applied at branching, flowering and seed development (46.45
kglha per cm). Kumar and Prasad (1993) and Parhiar et al. (1999)
demonstrated that in a field trial on a sandy loam soil sesame was rainfed, or
irrigated at irrigation water : cumulative pan evaporation ratio of 0.3, 0.5 or
0.7 or was given 2 irrigation at 30 and 60 days after sowing. Seed yield was
0.13 tha in rainfed crops and highest (0.25 t) with irrigation at 0.7 IW: CPE.
Ayyaswamy and Velu (1993), Zewdie (1996) and Duraisamy et al. (1999)
showed that the highest seed yields (809 and 752 kg/ha) were obtained at
irrigation intervals of 20 and 30 days. Vyas et ai. (1999) reported that
irrigation significantly increased the seed yield, dry matter production and
consumptive use of water of sesame.

Ghosh and Biswas (1984), Mahalanobis (1996) and Dutta et al. (2000)
indicated that sesame with three irrigation each applied at branching,
flowering and capsule development stages recorded maximum yield (seed +
oil) of sesame, followed by 2 irrigation (branching + flowering). Consumptive
use and water use efficiency were aiso increased with increasing the
irrigation levels.

The present investigation aimed to study the effect of irrigation treatments
on yield, water consumptive and water use efficiency of sesame production in
sandy soils.

MATERIALS AND METHODS

The field experiments were carried out at Ismailia Agricultural Research
Station in 2000 and 2001 seasons, to study the effect of irrigation intervals on
yield, yield components and seed oil percentage as well as some water
relations of sesame variety Giza 32. Soil texture was sandy. Mechanical
analysis of the soil of experimental site according to the standard method of
Arnold (1986) are presented in Table 1.

The experiment was laid out in a randomized complete block design with
three replications.

Each experiment included nine irrigation treatments as follows:

1- Irrigation every 4 days to the end of growing season.

2- Irrigation every 6 days to the end of growing season.

3- Irrigation every 8 days to the end of growing season.

4- Irrigation every 4 days to initiative capsules stage and every 6 days to
the end of growing season.

5- Irrigation every 4 days to initiative capsules stage and every 8 days to

the end of growing season.
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6- Irrigation every 6 days to initiative Capsules stage and every 4 days to
the end of growing season.

7- Irrigation every 6 days to initiative capsules stage and every 8 days to
the end of growing season.

8- Irrigation every 8 days to initiative capsules stage and every 4 days to
the end of growing season.

9- Irrigation every 8 days to initiative capsules stage and every 6 days to

the end of growing season.

Table 1: Mechanical analysis of the soil of experimental site during 2000
and 2001 seasons.

Mechanical Analysis

l 2000 [ 2001

Coarse sand (%) 60 58
Fine sand (%) 37 39
Silt (%) 1.3 1.5
Clay (%) 1.0 1.0
O.M. (%) 0.1 0.1
Texture class Sand Sand

The previous crop was faba bean in both seasons.

Initiative capsule stage for irrigation every 4, 6 and 8 days until
maturity, were : 56, 48 and 43 days from sowing in the two seasons.

The irrigation treatments were applied after 21 days from sowing.
The surface irrigation system was used, stopping irrigation was after 108
days from sowing in the two seasons and harvesting time was after 116 and
115 days from sowing in the first and second seasons, respectively.
Phosphorus  fertilizer at the rate of 31 kg P;0s/fed as superphosphate (15.5%
P:0s) and potassium fertilizer at the rate 48 kg K,Offed. as potassium
sulphate (48 % K.O) were applied during land preparation. Nitrogen fertilizer
was added at the rate of 70 kg N/fed in the form of ammonium nitrate (33.5%
N) and divided into three portions, at sowing, and after 21 and 45 days from
sowing date under the rates 10, 25 and 35 kg Nffed, respectively.. The area
of plot was 12 m? (3m X 4m) with five ridges.

Sowing dates 11 and 14 May in the first and second seasons,

respectively. Agronomic practices were followed according to the usual
methods being adopted for such crop.

Studied characters:
At harvesting ten individual plants were chosen at random from the middle
rows of each plot in the both seasons and the following data were recorded.

1- Plant height (cm).

2- Fruiting zone length.

3- Number of capsules/plant.

4. Seed index (1000 - seed weight in grams).
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The plants of each plot were cut to determine:

5- Seed yield/fed. (kg).
B- Straw yield/fed. (ton).
7- Seed oil percentage was estimated according to A.0.A C.

(1970) by using Soxhelt apparatus and petroleum ether as a solvent,
after extracting oil the residue was used for determining the other chemical
constituents.

Water relations:

Moisture content and water consumptive use (cu) per unit area was
calculated according to the equation described by Israelson and Hansen
(1962). The physical properties of experimental soil site i.e. field capacity,
wilting point percentage, available moisture and bulk density were determined
and recorded in Table 2.

Table 2: Physical properties of the experimental soil site during 2000
and 2001 seasons.

Depth Field Wilting point Available Bulk density
P capacity % % Moisture % glcm

" (©™) 2000 | 2001 | 2000 | 2007 | 2000 | 2007 | Z000. | 2007

0-15 6.92 6.89 1.70 1.68 5.22 5.21 1.66 1.63
15-30 | 6.12 6.12 1.22 1.21 490 | 491 1.54 1.56
30-45 | 785 7.81 1.73 1.69 612 6.12 1.65 1.68
$-60 | 7.1 7.66 1.76 T L 595 5.95 1.66 1.65

Consumptive use was determined for all irrigation treatments from
sowing until harvesting. The measure consumptive use between irrigation
treatments was divided by the number of days to obtain the daily water use.
The sum of daily rates in each month is the monthly value from which
seasonal water consumptive use was obtained.

Water consumptive use per unit area was calculated according to the

equation described by Israelson and Hansen (1962) as follow:
Cu=DxBdx(e;-e,)/ 100
Where:
Cu = water consumptive use (ET) in mm.
D = Soil depth (cm).
Bd = Bulk density in gm/cm®.
€1, €2 = Soil moisture content before and after each irrigation,
respectively.
Water use efficiency (W.U.E).

Water use efficiency in kg/m® was calcultated for different treatments by
the following

Grain yield kg/fed.

W.UE =
Water consumption in m*/fed.
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Data obtained were statistically analyzed according to Snedecor and
Cochran (1967) and the treatment means compared by the least significant
differences test (LSD) at 5% level.

RESULTS AND DISCUSSION

Effect of irrigation treatments on yield, yield components and seed oil
percentage of sesame variety Giza 32 in 2000 and 2001 seasons are
presented in Table 3. -

Results showed that the effects of irrigation treatments on plant
height, length of fruiting zone, number of capsules/plant, 1000 seed weight
and seed and straw yields/fed as well as oil percentage were significant in
both seasons. Results indicated that the first irrigation treatment significantly
increased seed yield/fed compared with other irrigation treatments in the two

length of fruiting zone, number of Capsules/plant, 1000 seed weight and straw
yield/fed were obtained from the first irrigation treatment (Irrigation every 4
days during the growth stages) in the two seasons. The lowest values for the
previous characters were obtained by the third irrigation treatment (Irrigation
every 8 days during the growth stages) in 2000 and 2001 seasons. Similar
results were reported by Kumar and Prasad (1993), Jana et a/. (1995),
Duraisamy et al. (1999) and Dutta et al. (2000).

The highest oil percentage (57.89 and 57.93) was obtained from the
first irrigation treatment in the two seasons, while the lowest value of oil
percentage (49.52 and 47.73) was gained from the third irrigation treatment in
2000 and 2001 seasons. These results are in agreement with those obtained
by Atta (1980) suggested that there were positive relation between seed oil

Water Relations:
1-Water consumptive use:
Effect of irrigation treatments on daily, monthly and seasonal water

presented in Tables 4 and 5 The results show that seasonal rates varied
widely between 407.78 ang 600.34 mm, 409.71 and 595.84 mm in the first
and second season, respectively. It seems that water use by sesame was
lower in the first season compared with those recorded from the second
season.
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This may be related to the differences in climatic factors from year to
year. In this connection Jensen (1968) indicated that crops such as small
grains would not necessarily require the Same amount of water when grown
at different regions.

Results clearly show that water consumption increased with
increasing of number of irrigation in the two seasons. The highest
evapotranspiration rate was brought about under wet conditions (irrigation
every 4 days during the growing season) where as the lowest water use was
attained under dry conditions (irrigation every 8 days during the growing
season).

This trend reveal that the increase in water consumptive use
depends on the available soil moaisture in the root zone. The obtained data
are due to availability of soil moisture for plants as well as to high evaporation
opportunity from wet soil surface (irrigation every 4 days during the growing
season) compared with dry one (irrigation every 8 days during the growing
seasons). In this respect, Shaw and Laing (1965) pointed out that under
stress  conditions, transpiration is reduced when water deficit reached a
critical value characteristic for the species, turgor induced changes in
stomatal aperture which causes an increase in the resistance to transpiration
in gaseous phase, which caused a reduction in transpiration to prevent or
limit desiccation rather than to maintain flow at the level of evaporation
demand.

Water use efficiency

Water use efficiency is an important measure used to reflect the
effect of crop management with respect to water that has been used. The
values of water use efficiency could be increased by increasing crop yield or
decreasing evapotranspiration and/or by both. Water use efficiency by
Sesame expressed as kg sesame seeds per m® water in complete
evapotranspiration in the two seasons is presented in Tables 4 and 5. The
results showed that water use efficiency rates varied widely between 0.18
and 0.10 kg seed/m® and 0.17 and 0.10 kg seed/m” in the first and second
Seasons, respectively. The highest value of water use efficiency was gained
from the first irrigation treatment which irrigated every 4 days until maturity.
The lowest water use efficiency was consumed by nine irrigation treatment
which irrigated every 8 days to initiative capsules stage and every 6 days to
the end of growing season. These results may prove the importance of
maintaining soil moisture at a short irrigation intervals fro maximum
production of dry matter thereby higher water use efficiency values. On the
contrary, sever soil moisture at a long irrigation intervals (water stress),
reduced plant growth more than water consumption which resulted in lower
water use efficiency values. The results were in agreement with these
obtained by Jana et al (1995) and Dutta et al. (2000).
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