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Abstract

Six soil profiles representing the clayey soil of El - Gemmeiza Ex-
perimental Stauion , El-Gharbia Governorate were chosen to study the ef-
fect of different irrigation systems (surface , sprinkler, drip) on soil fertil-
ity status.

Results show that the values of available phosphorus, potassium
and organic matter contents were negatively significant correlated with
different irrigation systems. Available nitrogen values were significantly
negatively correlated with sprinkler and surface irrigaion systems, how-
ever they showed insignificant negative correlation with trickle irrigation
system.

On the other-hand, it can be stated that no distinct trend could
be observed between N, P, K and organic matter contents with the dif-
ferent irrigation systems.

The surface layer of the soil contained the highest available nitro-
gen , phosphorus, potassium and organic matter contents with a tenden-
cy to decrease as soil depth increases.

INTRODUCTION

Water management practices are the key factor for profitable irrigation farm-
ing . A simple definition of water managememt is to balance efficient water applica-
tion to the ability of soils to absorb and release water and soil nutrients. This would
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effectively meet plant requirements . Mostaghimi et al., (1983) indicated that a non
- uniform water distribution pattern exists at different sections of the soil profile.
Tayle et al., (1988) found that the soil moisture is mainly afffected by the amount
of irrigation water that can penetrate the soil profile. EI-Shafie (1989) found that
available N, P and K values werer significantly decreased by increaseing soil depth .
The objective of this work is to study the effect of irrigation system on soil fertili-
ty status in clay soil.

MATERIALS AND METHODS

The experiment was conducted at El - Gemmeiza Experimental Station , El -
Gharbia Governorate. Six soil pofiles were chosen to represent three irrigation sys-
tems, namlely, sufrace, sprinkler and trickle irrigations, each irritgaion system
was repressented by two soil profiles . Disturbed soil sampes were taken from the
different layers of the soil profile ( 0-20 cm, 20 - 40 cm, 40 - 60 cm and 60 - 80
cm, respecxtively). Soil samples were air dried then ground to pass through a 2 mm
sieve and kept for different determinations.

Soil properties of these soil profiles as determined according to Black et al.,
(1965) were found to be very similar and on average were : textural class clay; to-
tal carbonates 2. 3. %; cation exchange capacity 42.5m . e. / 100 g soil, electrical
conductivity of soil paste 1. 35 mmhos / cm at 25 OC and soil pH 7.9.

Available nitrogen was determined using KCl with MgO according to Black
(1965). Available phosphorus was determined using the method of Olsen et al
(1954). Available potassium was estimated by flame photometry using ammonium
acetate method (Jackson 1973). Also Organic matter was detemined using the mod-
ified Walkely and Black 's method (Jackson 1973).

The results were statistically analyzed according to Dauglas and Lu (1959).
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RESULTS AND DISCUSSION

1. Effect of irrigation system and depth of soil sampling on fertility
status

A . Available nitrogen :

Data in Table 1 indicate that the available nitrogen values ranged from 18. 85
to 5. 36 ppm and this variation in nitrogen content values depended on the irrigation
systems. The highest value of N- content is obtained by sprinkler irrigation system
while the lowest one is found with the surface irrigation system . Also it can be no-
ticed that availble nitrogen in the soil samples under different irrigation systems
can be arranged according to the following descending order : sprinkler> trickle>
surface irrigation systems.

Data presented in Tabe 2 show that negative and high significant correlations
are found among available nitrogen and each of surface and sprinkler irrigation sys-
tems, meanwhile, negative and insignificant correlations are found between N -
content and trickle irrigation system.

Concerning the effect of soil sampling depth on available nitrogen values, data
in Table 1 reveal that the values of available nitrogen decreased with increasing the
soil sampling depth in all soil profiles under study. This could be related to the fact
that most of biological activities and nitrogen increase are located in the surface
layer and decrease with soil depth (EI - Shafie, 1989) .

The statistical analysis in Table 2 show that negative and significant correla-
tions are found between available nitogen values and soil sampling depth in all stud-
ied soil profiles.

B. Available phosphorus :

The values of available phosphorus as shown in Table 1, ranged between 19.4
ppm to 3.1 ppm. These vaues are found in the profiles which represent the trickle
irrigation system. However it can be noticed that available phosphorus values in the
studied soil samples under different irrigation systems can be arranged in the fol-
lowing descending order: trickle > spinkler> surface irrigation systems.
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Table 1. Soil fertility status as affected by either irrigation system or soil sampling
depth in clay soil.

Prof. Irrigation Soil depth Soil fertility status
No. System in cm. N P K 0. M. content
ppm ppm meq/100g
0-20 10.72 11.20 592 | 1.94
20 - 40 10.12 4.40 3.90 | 1.23
1 40 - 60 7.14 4.10 2.60 | 1.60
=
2 60 80 5.36 4.20 2.25 0.95
>
T
£
g 0-20 8.93 14.60 525 | 2.05
e
‘g 20 - 40 7.74 6.10 3.85 1.15
2 @ 40 - 60 7.74 4.70 285 | 0.82
60 - 80 7.14 4.80 2.55 0.76
0-20 17.85 16.00 4.00 1.99
3 20 - 40 16.18 3.60 2.80 1.30
c
£ 40 - 60 15.26 3.80 2.35 | 1.01
<
2 D 3.80 220 | 095
£
b
g
4 = 9-20 18.56 1610 | 525 | 2.20
} 9
g 20 - 40 17.06 4.40 2.95 | 1.47
40-60 | qeme 3.30 207 | 097
0=B0RA |1t 205 4.20 215 | 0.94
URes 17.85 19.40 | 445 | 2.02
20=40. | ez 5.30 290 | 1.22
s 40 - 60
5 2 15.64 4.40 220 | 0.86
s 60 - 80
: 14.85 4.60 215 | 0.80
£
X 0-20
£ 15.28 18.20 415 | 1.89
6 g 29540 13.69 3.80 2.95 | 1.
Dteg 2 3 : A3
12.53 3.10 2.20 :
60 - 80 o6
14.45 3.20 2.05 | 0.66
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Data in Tabe 2 indicate that the simple correlation coefficients between avail-
able phosphorus values and each irrigation system are negative and significantly
correlated with the differnt irrigation systems.

Regarding the effect of soil sampling depth on the values of available phos-
phorus, the data in Table 2. reveal a gradual decresae in available phosphorus as
soil sampling depth increases. This might by attributed to the high organic matter
content in surface layers which leads to more available phosphorus than in deeper
ones. These findings are in good agreement with El - Saidy (1976) who found that
the highest value of available phhosphorus was relaeased from the surface layer of
plots treated with farmyard manure.

The simple correlation coefficients in Table 2 reveal that negative and high
significant correlations are found between available phosphorus values and soil
depths in all soil profiles.

C. Available Potassium :

Data presented in Table 1 show that the available potassium values ranged
from 5.9 to 2. 05 m eq/ 100g soil. The highest value of available potassium is real-
ized with surface irrigation system , while the lowest value is found with trickle ir-
rigation system. This may be attributed to the increase of moisture content which
enhances solubility of potasium compounds. The available potasium values in the dif-
ferent soil profiles with the different irrigation systems could be arranged accord-
ing to the following descending oreder: surface> sprinkler> trickle irrigation sys-
tems.

Data in Table 2 show the relationship between avalilable potassium values and
different irrigation systems. The simple correlation coefficients reveal that the
available potassium value is significantly negatively correlated with the different
irrigation systems.

As for the effect of soil depth on potassium contents, data in Table 1. indicate
that the values of potassium content decreased with increasing soil depth . This find-
ing is in good agreement with that of Abdel - Naim et al., (1981) and Kapur et al.,
(1986) who found that potassium forms decreased by increasing soil depth.

The statistical analysis in Table 2 show negative and higher singificant corre-
lations between available potassium values and soil depths in all soil profiles.
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D. Soil organic matter content :

Data presented in Table 1 show that the soil organic matter content values
ranged from 2.2. to 0.66 . The highest organic matter content value is realized in soil
irrigated by sprinkler irrigation system, while the lowest is found in soil irrigated by
the trickle system.

The simple correlation coefficients in Table 2 show negative and highly signifi-
cant correlation between soil organic matter contents and each irrigation system under
study.

Regarding the effect of soil sampling depth on soil organic matter, data in Tabl 1
indicate that the values of soil organic matter decreased with increasing soil depth .
This result might be attributed to the high decomposition rate of crop residues under
our semiarid condition (Heggy 1976; Steinbrenner and Smukalshi 1984).

L. Effect of soil organic matter on nutrient status :

Data in Table 3 show simple correlation coefficients and linear regression equa-
tions between soil organic matter contents and nutrient status under different irriga-
tion systems . It is obvious that the values of available nitrogen are positively and sig-
nificantly correlated with soil organic matter content for both surface and sprinkler
irrigation systems, while this correlation, was positive and insignificant for trichle ir-
rigation system.

Data in Table 3 demonstrate positive and high significant correlations among soil
organic matter and avaiable phoshorus and potassium values under different irrigation
systems.

From the obtained resuits it can be concluded that irrigation system, soil samping
depth, and soil organic matter content play an important role in the soil fertility status.
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