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Table 1: Some physical properties of the soil of the study before planting for the

depth of 0.00 to 0.50 m
Properties Value Unit
Sand 23
Soil separates Silt 49 %
Clay 28
Texture Silty loam
Bulk density 1.37 mg.m3
Particle density 2.51 '
Porosity 45.42 %
Saturated hydraulic conductivity 6.11 em.hour-:
Basic infiltration rate 4.90 '
0 49.60
Volumetric soil 33 38.90
moisture at tensile 100 28.50 %
(kPa) 300 23.10
500 20.70
1500 11.90
Available moisture 27.00 %
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Table 2: Some chemical properties of the soil of the study before planting for a
depth of 0.00 to 0.50 m

Properties Value Unit
Electrical conductivity 1.88 ds.m?
Soil pH 7.14 -
Organic matter 5.80
Lime 230.00 g.kg?
Gypsum 3.84
Ca™? 10.57
Cations Mg 230
Na* 1.22
K™ 1.12
meq.L?
clt 6.70
: 505° 6.98
Anions =
HCo™* 1.24
co;* Nil

(P p) adakl i Bl —ps
(Cpp ) aplall 25 s = pb
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Table 3. Chemical properties of irrigation water

Properties Value Unit
EC 1.73 ds.m?
pH 7.1 -
Ca™" 2.2
Mg 2.4
Na* 1.7
. K* 2.1
ar%agr?ircl)sns Cl 2.9 meq.L™?
S04~ 3.1
No3s’ 0.6
CO3~ Nill
HCO3z 1.3
SAR 1.12 Low sodium medium
Class CoS1 salinity water
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Figure 1: Field layout of the experimental plot, connection of the drip irrigation
system and distribution of study factors
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Table 4: Effect of dripping tapes length and distances among them on bulk

density values
Distances among tapes Value %Int;u:::_%ensny
. DL | D2 | D3 Average

ngths of dripping tapes (m) o)
T30 1.40 1.40 1.50 1.450
T40 1.42 1.48 1.52 1.473
T50 1.44 1.45 1.56 1.507

Average 1.420 1.483 1.527
L.S.D 0.05 0.04804 0.04804 NS
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Table 5: Effect of dripping tapes length and distances among them on saturated
water conductivity values

. Saturated hydraulic conductivity values
Distances among tapes (cm.ht)
. DI | D2 | D3 Average
ths of dripping tapes (m)
(m)
T30 4.180 4.480 5.000 4.553
T40 4.280 4.680 5.290 4.750
T50 5.000 5.500 6.090 5.530
Average 4.487 4.887 5.460
L.S.D 0.05 0.628 0.628 NS
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Table 6: Effect of dripping tapes length and distances among them on basic
infiltration rate values

. Basic infiltration rate values
Distances among tapes (cm.hY)
' Average

engths of dripping tapes (m) D1 I (I?nz) I D3
T30 3.80 4.00 5.00 4.27
T40 5.50 6.00 6.50 6.00
T50 6.00 6.60 6.80 6.47

Average 5.10 5.53 6.10

L.S.D 0.05 0.833 0.833 NS
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Table 7: Effect of dripping tapes length and distances among them on total yield

values
. Total yield values
Distances among tapes (mg.ha)
. DI | D2 | D3 Average
gths of dripping tapes (m) ™
T30 50.50 46.40 42.62 46.51
T40 43.42 40.20 35.30 39.64
T50 36.15 30.35 22.10 29.53
Average 43.36 38.98 33.34
L.S.D 0.05 2.658 2.658 NS
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ABSTRACT

The study was carried out during the autumn season of 2024, with the aim of evaluating the
effect of the lengths of dripping tapes and the distance between them on some physical properties of
soil and the growth and yield of potatoes under a surface drip irrigation system to enhance the role of
sustainable development in agricultural and applied reality. The study included two factors, the first is
the length of the dripping tapes, which included three lengths: 30, 40, and 50 m, while the second factor
was the distance between the tapes, which included three spacing: 0.10, 0.20, and 0.30 m. The
experiment was conducted using a randomized complete block design (RCBD) with three replicates in
soils with a silty loam texture. Potato tubers planted Borin cultivar on 14/9/ 2024; a scientific and
practical irrigation schedule was prepared based on the data of the American evaporation basin class A
after exhausting 50% of the available water for the plant.

The results of the study showed obtaining the best values for bulk density when adopting a
dripping tape of 30 m length, as it reached 1.450 Mg m compared to a dripping tape of length 40 and
50 m and amounted to 1.473 and 1.507 Mg ha™* according to the sequence, with an increase of 2.88 and
7.00%. The lowest saturated water conductivity value was obtained when adopting a 30 m dripping
tape of 4.553 cm h'! compared to a drip strip of 40 and 50 m of 4.750 and 5.530 cm h* respectively,
with increases of 14.10 and 17.66%. Also, the lowest values were obtained when adopting a distance of
0.10 m between one dripping tape and another, as it reached 4.487 cm h, compared to a distance of
0.20 and 0.30 m between one dripping tape and another, as it reached 4.887 and 5.460 cm.h™:
respectively, with increases of 10.49 and 17.82%. Also, the lowest value of the base infiltration rate
was obtained at a 30 m long stripping tape, as it amounted to 4.27 cm h' .The values of the basic
infiltration rate increased when a dripping tapes of length 40 and 50 m was adopted, reaching 6.00 and
6.47 cm.h™ respectively, with an increase of 7.26 and 34.00%. Also, the lowest values were obtained
when adopting a distance of 0.10 m between one dripping tape and another, as it amounted to 5.10 cm
h* compared to the distances of 0.20 and 0.30 m between one dripping tape and another, amounting to
5.53 and 6.10 cm.h! respectively, with increases of 9.50 and 16.39%. The highest potato yield was

recorded at the adoption of a 30 m dripping tape of 46.51 mg.ha. it fell to 39.64 and 29.53 Mg ha* at
a dripping tape of length 40 and 50 m, with decreases of 34.23 and 57.50%. The best values of the total

yield were obtained at a distance of 0.10 m as it reached 43.36 mg.ha®, while it decreased to 38.98 and
33.34 mg.ha! at the distance of 0.20 and 0.30 m between one dripping tape and another, with a
decrease of 16.91 and 30.05%.

Keywords: Dripping tape length, distance between tapes, water management, soil physical properties, sustainable
agriculture, potato productivity.
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