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Abstract

The main goal of the government in the recent time is to realize
integrated sustainable agriculture of Southern Valley regions. This forms
continuous main support to overcome the environmental problems, de-
creasing population intensity in the Valley and Nile Delta and redistrib-
utes inhabitants to constitute new perfect settlements. The present
work aims to study effective of different water amounts as well as nitro-
gen doses on sesame growth and yield under local climatic conditions.
The experimental field is conducted in the farm of Agricultural Research
Station at South Valley-Toshky, Agricultural Research Centre. The experi-
ment involved treatments of four amounts of irrigation water (calculated
water requirement is 2941 malfd) distributed by sprinkler irrigation sys-
tem daily as well as three doses of nitrogen fertilizers for sesame with
four replicates in split plot design. The soil profile is shallow. The total
calcium carbonate percentage changed from area to another; it varies
from 10% to 16%. Therefore, it needs a good irrigation management to
protect root system from damage. The soil salinity is low; pH ranged be-
tween 8.9 and 9.2. The soil fertility is different from part to another. Ex-
cept iron and potassium, the soil fertility is low in most studied macro-
and -micro nutrients. Moreover, the soil is low in organic matter, less
than 0.5%, due to the dry conditions.

For sesame plant, results of yield indicate that except capsules
number, the studied plant parameters responded to the application of ir-
rigation water in this area. The results of the statistical analysis indicate
that the plant height and weight of plant are significantly affected by ap-
plication of water irrigation. The capsules number of sesame did not
show any significant response to water application. Seeds weight and to-
tal yield are highly significantly affected with irrigation amount treat-
ments. It could be recommended that using low nitrogen dose combined
with less water application treatment gives a better seed yield in Tosh-
ky.

INTRODUCTION

Egypt is adopting an ambitious project for future development of large desertic
lands in the extreme southern region of the country. Setting basic constructions is pro-

ceeding. This aims to solve many socio-economical problems and to create new settle-
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ments, since the Nile Delta and Valley are over populated now. Agriculture is a basic
and first activity in the procedure of development. Therefore, with a future view, the
Ministry of Agriculture established the southern Valley Agricultural Research Station at
Abo-Simble — Toshky in the year 1998 in an area of 60 feddans (1 feddan = 4200 m?)
and expanded now to 100 feddans. The area is near Lake Nasser about 1300 Km from
Cairo city and 280 Km south of Aswan city and about 40 Km north of the Sudan coun-
try. The climatic condition in the region is very hot in summer with a high evaporation
rate and cold in night winter. The area was a virgin land, which had never been cuitivat-
ed before; only natural and wild plants existed accidentally depending on soil moisture
content available. In this region, agricultural practices are completely different from
that in old lands of Delta and Valley. Early investigation in growing various crops in the
area gave promising results (Abdel-Aal 1999, Abdel-Aal 2000, Abdel-Aal 2002 and Ab-
del-Aal 2003). Regarding soil characteristics in this area, many fragments and gravels
are seen on soil surface of sandy loam texture. The soil profile is shallow 50 =100 c¢m
deep. Stones are scattered through the whole profile to bedrock. Sprinkler irrigation
system depends mainly on the water, taken from Lake Nasser, of very good quality; sa-
linity is 140 ppm. Under the challenging high evapo-transpiration conditions, there is a
need for more studies to develop a suitable technique of water management and a
guideline for farmers and investors for the increase of the efficiency of irrigation per
unit of crop production. The vital role of water, especially in dry desertic condition, im-

plies that farming systems should benefit optimally from expected available water.

Sesame [Sesamum indicum] is an important oil crop in Egypt for food and indus-
trial production. Many investigators have studied sesame quality such as Bayder et al.
(1999), Days (2000) and Bakheit et al. (2001). They indicated that seeds yield varied
between 900 and 1000 Kg/ha. For local stress environmental conditions, sesame is
cultivated for the first time in the region under these stress environmental conditions.
Although there is a lack of review in this respect there but are many work in old lands

and sandy soils.

The present article is a pioneer research work done under such climatic condi-
tions. This present research work aims to determine some soil conditions in the area
and macro- and micro-nutrients present. Also, sesame growth and yield under varying

amounts of water combined with different doses of nitrogen fertilizers are evaluated
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under local climate condition.

MATERIALS AND METHODS

The sesame experiment is carried out during summer season of the years 2001
and 2002, at Southern Valley Agricultural Research Station (Toshky), Agricultural Re-
search Centre. The Experimental farm is located in Abosimble city at latitude 222 25
North and longitude 312 50 East; and 182 m above sea level (a.s.l.). Meteorological
. data indicated that ‘the maximum air temperature is 28 ‘C in winter (December — Janu-
ary) and 48 °C in summer (July — August). The average air temperature is 19 'C and 36
°C, while the average of soil temperature is 39 'C and 26 'C in summer and winter, re-

spectively. The relative humidity is 17% in summer and 42% in winter.

A split plot design with four replications was followed. Main plots were devoted
to water amount treatments and sub-plots to nitrogen level fertilizers. The experiment
involved four treatments of water amount combined with three levels of nitrogen ferti-
lizers (ammonium nitrate). The nitrogen was added in two doses; the first one was dur-
ing soil preparation and the second dose was after 35 day from germination. In all
treatments, two-tons chicken manure per feddan and 50 Kg P,Os/feddan natural rock
phosphate (Rokaz) were spread while preparing the soil for cultivation, 24 K,O/fed (po-
tassium sulfate) were added three weeks after sowing. The area of the plot is 144 m?
(12m X 12m). Sesame seeds were planted in rows. The water requirement (WR= 2941
mS/fd) is calculated from meteorological data in situ using Penman Monolith methods
(Smith, 1991 and Ainer et al. 1999) with 20 percent addition as leaching fraction; the
total amount is 3647 m3 for total growing period. Salt content of Lake Nasser in water

is 140 ppm. Sesame treatments are shown in Table 1.

\

Sesame (Giza 32) was cultivated in the same time (15 April 2001 and 2002)
and harvested in 2, 10 August for I and I3 treatments, respectively, and 19 August
for Iy and I, treatments. The determined agronomic parameters of sesame plant were
plant height (cm), capsules number/plant, weight of plant (g/r;lz) and seeds weigh (g/
m2). Flowering time and total plant age were determined in days. Statistical analysis
was performed according to Snedecor and Cochran (1981). Before cultivation, soil

samples were taken and analyzed for chemical analysis, Table 2. Saturation percentage
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(SP), electrical conductivity, soluble ions were determined (Page, 1982); pH was deter-
mined in 1:2.5 soil: water (Jackson, 1967). Available nitrogen was determined (Page,
1982), available potassium was determined using flame photometer and available phos-
phorous was determined using Olsen’s method (Jackson 1967); zinc, iron, copper and

manganese were determined according to Lindsay and Norvell (1978), Table 3.

Table 1. Irrigation and nitrogen fertilizers treatments for Sesame.

Symbol Treatments

(I) lIrrigation amounts

14 Water Requirement + 20%
15 Water Requirement + 10%
I3 Water Requirement (only)
lg Water Requirement — 20%

II) Nitrogen Fertilizers (Ammonium nitrate)

N4 30 N unit/ feddan
No 45 N Unit/ feddan
Na 60 N Unit/ feddan

RESULTS AND DISCUSSION

Soil Characteristics

Soil chemical analysis in soil saturation extract, including soil salinity and soluble
anions and cations along with soil reaction (pH) are shown in Table 2. It is noticed that
water saturation percentage (SP) ranges from 25 to 35. Soil pH varies between 8.5 and
9.2. Data of soil salinity in saturation extract is very iow, EC values range from 0.6 to
1.2 dS/m. Results of anions and cations, in soil saturated paste, indicate that sulphate
exceed chloride in most of profiles whereas bicarbonate is low. Bicarbonate varies be-
tween 0.97 and 1.70 megq/L; chloride ranges between 1.36 and 4.85 meg/L and sul-
phate varies between 2.11 and 5.9 meq/L. Regarding soluble cations, results generally
indicate that sodium and calcium are dominant cations; sodium exceeds slightly calcium
in most profiles. Cations follow the order of: sodium > calcium > magnesium > potas-
sium. Sodium varies between 2.88 and 6.16 meq/L; calcium ranges from 2.06 and 4.64

megq/L and magnesium varies between 0.34 and 1.74meq/L. Potassium content is low.
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Profile PH Anions (megq/L) Cations (meq/L)
Depth (cm) EC (dS/m)|SP
No. 1:2.5 3 {H0s| C |04 | Ca [ Mg ] Na | K
0-25 8.9 1.15 28| - |1.46|4.85]|5.9014.64]0.76]6.16]0.65
1 25-50 8.8 0.68 35| - |1.21]3.88(2.11|2.06]0.88]3.76]0.50
50-70 8.9 0.80 30| - |1.21]3.88|3.99]3.09|0.34}5.00]0.65
0-25 8.7 1.20 25| - |1.46]4.85(5.45{4.64|1.74|5.00/0.38
2 25-50 8.7 0.85 30| - |1.21]4.27|3.9013.61|0.81]4.63|0.33
50-70 8.8 0.65 30) - |1.21]2.91|2.93|3.09{0.83(2.88]0.25
0-25 8.7 0.75 28| - |0.9714.85(3.46(3.06/0.88|4.88]0.46
3 25-50 8.9 0.75 30| - |1.46]1.94(6.64(3.90/0.83|4.740.57
50-70 8.7 0.60 32 1.70]1.836(5.55{3.901.32)3.09(0.30
0-25 8.7 0.70 30| - {1.46]1.94]|4.8713.09|0.83|3.75{0.60
4 25-50 " 8.9 0.80 32| - |1.46]1.94|6.6413.90|0.83|4.740.57
50-70 8.7 0.60 32| - |1.70]1.36(5.55{3.901.323.09(0.30
Table 3. Available macro and micro elements in the studied soil samples.
Maco-micronutrients (mg/Kg soil)
Profile No. | Soil depth (cm) Macro Micro
N P K Zn Fe Mn Cu
0-25 15 8 125 | 1.55 | 1.80 | 2.45 | 0.43
1 25-50 13 8 303 | 3.45 | 1.78 | 1.85 | 0.40
50-70 15 10 307 | 1.07 | 1.02 | 1.78 | 0.35
0-25 38 6 69 1.36 | 1.98 | 1.89 | 0.39
2 25-50 28 3 73 1.28 1 1.87 | 1.21 | 0.35
50-70 17 4 55 1.17 | 1.36 | 1.53 | 0.35
0-25 36 12 315 | 1.68 | 1.52 | 1.44 | 0.29
3 25-50 25 9 89 1.34 | 1.34 | 0.84 | 0.17
50-70 34 10 96 0.98 | 1.21 | 1.34 | 0.24
0-25 39 7 | 209 | 1.20 1.23 | 2.17 | 0.28
4 25-50 29 98 1.18 | 1.17 | 1.90 | 0.28
50-70 36 6 91 1.85 | 1.57 | 1.52/| 0.28
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With respect to soil fertility, the data are shown in Table 3. Nitrogen status in
the soit ranges between low and moderate. Generally, available nitrogen values vary be-
tween 13 and 39 mg N / Kg soil. The lowest value is found in the deeper layers and the
highest value is in the surface layers. Phosphorus status in the soil is low. The available
phosphorus in the soil ranges between 3 and 12 mg P / Kg soil. The available potas-
sium differs among soil profiles. In general, results indicated that potassium status in
the soil is between moderate and high; values are between 55 and 315 mg K/Kg soil.
For extractable micronutrients, zinc has almost similar values in the studied profiles,
these values range between 0.98 to 1.58 mg Zn/Kg soil, except the second depth in
the first profile. The values of iron in the studied profiles vary between 1.02 and 1.98
mg Fe/Kg soil. The values of manganese in the studied profiles range between 0.84
and 2.45 mg Mn/Kg soil. Data of copper are less than 1 mg/Kg soil, the values ranging
between 0.17 and 0.43 mg Cu/ Kg soil.

Agronomic Component and Sesame Yield

Statistical analysis for some agronomic components and yield of sesame as af-
fected by various irrigation water quantity and nitrogen fertilizers treatments in the
seasons of summer 2001 and 2002 are shown in Table 4. The results indicate that, ex-
cept plant heights as well as capsules number, the studied plant parameters responded
to the amount of irrigation water applied in this area. The resuits of the statistical anal-
ysis indicate that weight of plant (g/m?) is significantly affected, whereas seeds weight
(g/m?) and calculated total yield (Kg/fd) are highly significantly related to irrigation

treatments.

Table 4. Analysis of variance for some sesame agronomic components as affected by

amounts of irrigation and nitrogen fertilizers, (mean values for two seasons).

Treatments Degree of Plants | Capsules | Weight Seeds weight

Freedom Height | No/plant | of plant (g/m2) or total

yield (Kg/fd)
Irrigation ) (ns) (ns) ” v
N-fertilizers (N) (ns) (ns) {ns) (ns)
IxN 6 (ns) (ns) (ns) (ns)

*Significant at 5%

** Significant at 1%

(ns) not significant
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The data in Table 5 show that the plant ages till maturity in days varied depend-
ing on the amount of water application. The longest time was 126 days in treatments
I; and 1, and the shortest was 109 days in treatment l4 (IR minus 20%). Similarly, the
less amount of irrigation water treatment (l4) realized early flowering after 37 (days).
Whereas in higher amount of water treatment (l;), the flowering was delayed up to 45
days. Therefore, in treatment l;, 20% of water can be saved and time of maturity was

decreased while a higher yield was obtained.

On the other 'side, concerning nitrogen fertilizers treatments, statistical analyses
do not indicate any significant difference in all agronomic components either among

the doses of nitrogen treatments or in their interaction with irrigation water amounts

Data of agronomic plant traits and sesame yield as affected with different water
irrigation amounts and of nitrogen fertilizer dose treatments are shown in Table 5. Re-
sults indicate that the averages of plant height show no significant difference with
amount of irrigation water but follow the order of: Iy > Iz > I3 > I4. Regarding nitrogen
fertilizer treatments, the averages of plant height show no significant differences and
varied between 83.3 and 92.9. With respect of plant weight (g/m?), the values follow
the order of: Iy > I > Iy > I3. For Capsules number, data show that the mean values are

varying between 55 and 64.

For Seeds weight, data indicate that the averages followed the order of: Iy > Iy >
Ip = l3. Statistical analyses show that seeds weight is highly significantly related to irri-
gation water amount treatments. Total sesame yield represented in Table 5 as Kg/id

and in Fig (1) as Ton/ha followed a similar manner.

The data in Figure 1 for total sesame yield (Ton/ha) show that the high yields
are found in treatment l4. Also, the highest yield in I treatment is obtained with 45
unit N and is almost similar to that with 60 units N. A slight decrease of yield occurred
with 30 unit N application. Therefore, the use of low level of nitrogen with less amount

of water is effective to get high yield under Toshky condition.

As a general view, the highest yield was obtained under the lowest amounts of
irrigation water used. This was accompanied with the shortest growing period of 109

days (instead of 126 days), and after a shorter flowering time of 37 days (instead of
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45 days). It can be said that less water decreases the vegetative growth period and

enhances early flowering and seeds formation; on the other hand, the loss of nutrients

is generally lower under less amounts of water.

It may worth to mention that sesame plant is a very important food crop. It is

cultivated for the first time in the virgin new land of Toshky. The results are optimistic

to be extended in the region. However, more efforts and studies are needed.

Table 5. Average sesame agronomic components and yield as affected with amount of

irrigation water and nitrogen fertilizer treatments at maturity, (mean values

for two seasons).

Treatments No of | Flowering Weight of
Water Days to| time after |Plant height | Capsules | plants* | Seeds weight
Irrigation  {Nitrogen | harvest| germination (cm) No/ plant (g/mz) (g/m2)
Amount {days)
(1y) 30 Unit 91.7 70.0 | 253.0 66.7
IR plus 20% | 45 Unit 90.0 54.0 218.3 68.5
60 Unit e 4 95.0 52.0 226.7 69.5
Mean 92.2 58.7 232.7 68.2
(I) 30 Unit . 88.7 65.0 200.0 57.8
IR plus 10% | 45 Unit 94.7 66.0 200.0 59.5
60 Unit 128 A2 89.0 62.0 221.7 68.3
Mean 90.8 64.3 207.2 61.9
(Iz) 30 Unit 88.0 59.0 175.0 52.8
IR (Only) 45 Unit i 18 83.0 53.0 178.3 69.5
60 Unit 89.3 53.0 181.7 69.5
Mean 86.8 55.0 178.3 63.9
(I4) 30 Unit 91.3 67.0 201.7 77.8
IR minus 20% | 45 Unit 85.3 66.0 191.7 85.3
60 Unit 109 87 73.3 37.0 206.7 85.0
Mean 83.3 56.7 200.0 82.7
LS 5% 28.2 3.3
LSD 1% 46.2 5.0

IR: Irrigation Requirement, fd: feddan = 4200 m?

* (Part of plants above ground surface).
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Fig. 1. Sesame yield (Ton/ha) as affected with Water irrigation amount and Nitrogen

fertilizers treatments, (average values for replicates and two seasons).
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