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EFFECT OF TILE DRAINAGE SYSTEM ON POTATOES PLANT
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ABSTRACT: A field study was carried out through two successive winter seasons of 2010 /
2011 and 2011 / 2012 on clay soil of Kafr El-Zayat area, Gharbiya Governorate to study
nitrogen fertilization efficiency and its effect on potatoes plant growth under tile drainage system
conditions. Nitrogen forms (NH4-N and NO3-N) distribution through different soil depths, ground
water and drainage water were studied. The distance between each two laterals was 20 m and
its depth was 150 cm. In this study, nitrogen fertilization was added as ammonium nitrate (33%
N) at rates of 0 and 500 kg/fed. The following determinations i.e. ground water level, nitrogen
forms and its content in different soil depths , ground water , drainage water , potatoes yield and
its content of nitrogen were carried out at different growth stages and at different distances from
laterals.

The obtained data show that , ground water table depth was increased with the increasing the
period after irrigation especially after the first irrigation. The greatest increase of ground water
depth was found above the laterals. After the first and second irrigation and harvesting stage,
the soil content (mg/kg) of available NH4-N and NO3-N was decreased with the increase of soil
depth, but it increased when the distance increase from the lateral .The lowest contents of the
determined N forms were found at harvesting stage. With different treatments, the soil content of
NH4-N was higher than of NO3-N. On the other hand, ground and drainage water content (mg/l)
of NO3-N were higher than those of NH4-N with all treatments under study. The highest yield of
potato plants was found in the fertilized soil above the laterals. The high contents (%) of two N
forms in both straw and tubers were found in the plants grown at middle distance between the
laterals .

Key words: Tile drainage, Nitrogen fertilization, Potatoes plant, Chemical composition,
Ground and drainage water

INTRODUCTION disposing of the excess water and provides
_ ) suitable salt balance (Wesseling, 1983) and
Installation of subsurface  drainage reduces soil salinity (EC), soil sodicity (ESP)
system in soils results in indirect effects on and pH (Sadik et al., 1988).
improving soil physical, chemical and )
hydrological properties, such as lowering Potato  (Solanum  tuberosum L.) is
water table, which lead to better structure of considered one of the world major staple
top soil, higher infiltration and porosity food crops as it produces more dry matter
(Antar, 2000 ). Also it leads to increase soil and protein per hectare than the major
aeration, drainable porosity, hydraulic central crops (Burton,1989). Potatoes tubers
conductivity, and reduce bulk density are eaten in more countries than any other
(Naguib, 1987). The application of crop . Potatoes_ tubers in the global economy
subsurface drainage system in soil leads to are the fourth important crop after the three
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cereals namely maize, rice and wheat
(Vreugdenhil et al.,, 2007) The main
production areas of potatoes are in Europe
and in the Russia, which account for nearly
56% of the output. In Egypt, potato is one of
the most important vegetable crops grown
under Egyptian conditions. According to the
recorded data obtained from the department
of Agricultural Economics and Statistics,
Ministry of Agriculture and land Reclamation,
the cultivated area of potato in 2009 reached
about 329.721 feddans, which vyielded
3659284 tons of tubers with an average of
about 11.098 tons per feddan.

On the other hand , potato plants has
high nutrients requirements , especially N-
fertilizers , largely due to its shallow root
system and short growth duration (Acland,
1980), but its recovery of fertilizer-N is often
quite low. The low efficiency is partly due to
a shallow root system that is usually
confined to top 60cm of soil, with 90% of the
root length in the surface 25cm of the soil
profile (Tanner et al., 1982).Therefore , the
liberal application of mineral N-fertilizers to
maintain adequate level of N in the
rhizosphere, leads to the accumulation of
excessive levels of NO3-N in the plant
(Maynard et al.,1976 and Taha , 2011) as
well as contribute to high NO3-N content of
ground water .

This work was carried out to study the
response of potatoes plants to nitrogen
fertilization under tile drainage system
conditions. Nitrogen forms (NH4-N and NO3-
N) distribution among different soil depths
and both ground water table and drainage

water were studied .

MATERIALS AND METHODS

A field experiment was carried out in
alluvial clay soil of Kafr El-Zayat, Gharbiya

Governorate, Egypt on potatoes through two
successive winter seasons of 2010 / 2011
and 2011 / 2012 to study its response to
nitrogen fertilization under tile drainage
system. The space between each two
laterals was 20m and the lateral depth was
150cm. Before planting, representing soil
samples of the tested were collected soil at
depths of 0-20, 20-40 and 40-60cm at the
distance of 0 (above lateral), 25 % (5 m) and
50% (10 m) from the lateral. Each soil
sample was air-dried, ground, good mixed
and sieved through a 2 mm sieve. The
prepared samples were analyzed for some
physical and chemical properties and also
for its content of available NH4-N and NO3-N
according to the methods described by Black
et al. (1965), Cottenie et al. (1982) and Page
et al. (1982) and the obtained data were
recorded in Table (1). At the same time,
samples of both ground water table and
drainage water were taken from observation
wells and from the collector drain . Samples
of ground water and drainage water were
analyzed for pH, EC (dS/m) and the content
of (mg/l) NO3-N and NH4-N according to the
methods described by Cottenie et al. (1982)
and Page et al. (1982) . The obtained data
were recorded in Table ( 2).

Table (1): Some physical and chemical properties of the studied soil at different
distances from the lateral before potatoes planting_j.

Distance from the lateral
properties and units A(Om B(5m) €(10m
0-20 |20-40 | 40-60 | 0-20 | 20-40 | 40-60 | 0-20 | 20-40 | 40-60
(cm) | (cm) [ (cm) (cm) (cm) (cm) (cm) (cm) (cm)
JParticles size distribution(%)
Sand 185 | 149 | 142 | 185 14.9 14.2 18.5 14.9 14.2
Silt 335 | 325 | 32.1 | 335 32.5 32.1 33.5 32.5 32.1
Clay 48.0 | 52.6 | 53.7 | 48.0 52.6 53.7 48.0 52.6 53.7
Texture grade Clay | Clay | Clay | Clay Clay Clay Clay Clay Clay
IpH 1:2.5(soil:water) susp 745 [ 750 | 7.52 | 7.52 7.60 7.63 7.60 7.65 7.66
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IEC in soil paste (dS/m) 135 | 152 | 2.11 1.48 1.65 2.25 1.60 1.70 2.32
IOrganic matter (% ) 1.80 | 0.88 | 0.65 1.95 0.95 0.65 2.11 1.05 0.70
ICaIcium carbonate (%) 205 [ 3.14 | 1.80 | 2.03 3.09 1.80 2.00 1.97 1.80
Total nitrogen (% ) 0.155 | 0.087 | 0.075 | 0.162 | 0.090 | 0.080 | 0.175 | 0.095 | 0.080
Available nitrogen (mg/kg) 134 118 104 143 124 116 150 130 118
Available NH4-N (mg/kg) 108 95 82 111 97 90 115 100 92
Available NO3-N (m%) 26 23 22 32 27 26 35 30 26

Table (2): Chemical analysis of ground water and drainage water in the used soil before

potatoes plantinci;.

Water source EC (dS/m) pH Nitrogen content (mg/l)
NO3-N NH4-N Total — N
Ground 5.50 8.35 4.80 1.98 6.78
Drainage 3.56 7.80 2.50 1.15 3.65

* Mean values at two seasons

Two weeks before planting, -certified
potato seed tuber of the Scotland cv . Nieta
were subjected to chitting process in order to
promote green sprouting by exposing them
to an indirect light under high relative
humidity conditions. Seed tubers ranging
from 35-55 mm in size with 2-3 sprouts were
sown on 2 October and 24 September in
2010 and 2011 in the first and second
seasons, respectively. Potato seed pieces
were set at 20 cm between each other, on
rows and in depth of about 15 cm in rows.
The distance between rows is 60 cm. All
farming processes for potatoes were carried
out according to the recommendations of
Egyptian Ministry of Agriculture. Before
planting the tested area which was one
feddan (4200 m2) was fertilized with ordinary
super phosphate (15.5% P20s5) with soil
preparation at application rate of 75 kg
P20s/fed. After planting, the cultivated area
was divided into two equal areas. The first
area was left without nitrogen fertilization,
while the second area was fertilized with
ammonium nitrate  (NH4NO3) containing
33% N with application rate of 500 kg/fed.
(165 kg N/fed). Also the cultivated area was
fertilized with potassium sulphate (K2S0a4)
containing 48% K20 at application rate of 90
kg K20/fed . Both potassium and nitrogen
fertilizers were added on two equal doses
directly before the first and second
irrigations. At the distances of 0 (A ),5(B)
and 10m ( C ) from the lateral, the ground
water table depth was recorded by daily

reading of observation wells after the first
and second irrigations to the next irrigation.

Samples of ground water were taken
through observation wells after
1,4,7,10,13,16,19 and 21 days of both first
and second irrigations at the distance of A, B
and C in fertilized and unfertilized soil and
analyzed for its content of nitrogen (NO3-N +
NH4-N) as mg/l according to the method
described by Cottenie et al. (1982) and
recorded based on the mean values at the
three distances. Also, at 1,4,7,10 and 13
days after the same irrigations, samples of
drainage water were taken from the
collectors and analyzed for its content (mg/l)
of NH4-N and NO3-N. Before second and
third irrigations and at harvesting stage, soil
samples were taken at soil depth of 0-20,
20-40 and 40-60cm at the distance of A, B
and C of fertilized and unfertilized soils. The
collected soil samples were prepared and
analyzed for its content (mg/kg) of available
nitrogen (NO3-N + NH4-N) according to the
method described by Cottenie et al. (1982) .
Vegetative samples of potatoes of each
treatment were taken directly before the
second and the third irrigations. At harvest
stage, potato plants were harvested and the
yields of tubers were weighed as ton / fed.
Tubers samples were taken at the distances
of A, B and C in the fertilized and unfertilized
soils. All plant samples were air-dried, oven-
dried at 70°C until the weights become
constant and kept for chemical analysis. A
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0.2 gm of each dried sample was digested
by 5 ml of mixture of conc. H2SO4 + conc.
HCIO4 (at ratio of 3:1) according to the
method described by Chapman and Pratt (
1961 ). The final digest was diluted up to
50ml using distilled water. The digest content
of total N, NO3-N and NH4-N was
determined according to the methods
described by Cottenie et al. (1982) and Page
et al. (1982).

The experimental design was a split plot
design with three replicates. The main factor
was the nitrogen fertilization (without and
with nitrogen fertilization) and the sub factor
was the distance from the lateral which was
above lateral , 25 % and 50% (0 ,5 and 10
m) from the lateral. The obtained data of
tubers vyield were statistically analyzed
according to Snedecor and Cochran (1980) .

RESULTS AND DISCUSSION .
Ground Water Table Level .

The data of water table level (cm) with
time after the first and second irrigations (11

and 12) at different distances of lateral (0, 5,
and 10 m) is presented in Table (3). Data
show that , in both unfertilized and fertilized
soil and at different distances of laterals
there are no clear differences between
ground water table at the same day after the
first and second irrigation. At the same day ,
the level of ground water table after the first
irrigation was more down after the first
irrigation compared with that measured after
the second irrigation . This trend was found
in both unfertilized and fertilized soils at the
three studied distances of lateral . Also , this
trend was resulted from the positive effect of
farming practices such as tillage on the
increase of soil porosity and draw down of
water movement (El-Sanat , 2003).
Generally, with different treatments under
study, the depth of ground water was
increased with the decrease in the distance
from the laterals. These findings means that,
water table level above laterals dropped
faster than that in midway between laterals .
Abd El-Dayem (1982) ; Ibrahim et al. (1999)
and Antar (2000) Obtained on similar results.

Table (3): Average* water table depth (cm ) after first (1 1) and second (12 ) irrigation at different
distances (A, B and C) of lateral.
Days Unfertilized soil Fertilized soil
after 11 12 11 12
irrigation] A B C A B C A B C A B C
1 60 38 31 42 31 30 62 40 35 47 35 33
2 71 45 39 50 40 36 74 48 43 59 45 41
3 82 48 46 61 45 42 85 57 52 70 54 48
4 90 56 51 66 56 48 90 64 58 80 61 54
5 91 64 59 70 60 53 92 69 64 84 68 62
6 92 70 62 79 62 65 94 74 67 88 74 70
7 94 77 70 83 68 68 96 76 71 90 78 74
8 99 81 72 89 73 70 99 80 76 91 81 78
9 100 82 79 90 80 75 101 84 80 92 84 81
10 104 87 81 91 83 82 103 88 84 94 86 83
11 105 90 82 94 86 82 106 91 88 96 90 86
12 106 91 89 95 90 85 107 93 90 98 91 88
13 107 92 90 96 91 86 108 95 92 100 92 89
14 109 93 92 98 92 87 109 96 94 101 93 90
15 110 95 93 100 94 88 110 97 95 102 95 92
16 110 97 93 102 95 90 111 98 96 103 97 94
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17 111 | 100 94 103 96 91 112 99 97 104 | 98 95
18 112 | 100 96 104 | 98 93 113 | 100 98 105 | 99 96
19 113 | 101 98 105 99 95 114 | 101 99 106 | 100 97
20 114 | 102 99 106 | 100 | 97 115 | 102 | 100 | 107 | 101 98
21 115 | 102 | 100 | 107 | 101 | 99 115 | 103 | 100 | 108 | 102 99

* Measured during two growing seasons at A, B and C .

Nitrogen In Soil

The soil content (mg/kg) of available N
which measured as NH4-N and NO3-N
among different soil depths after three
growth periods with the studied treatments
were recorded in Table (4). These data show
that , with all treatments , the soil content of
either of NH4-N or NO3-N was decreased
with the increase of soil depth. These
findings may be resulted from the high
content of soil fine fractions and organic
matter in the surface layers compared to the

subsurface layer (El- Sherif , 2005 and El-
Mleegy , 2007). At the same depth and with
different treatments under study, the soil
content of NH4-N was higher than the
content of NO3-N. This trend was resulted
from the high ability of NH4 adsorption by
negative charges presented on the surface
of soil compounds especially clay and
organic matter. Also, NO3 is characterized
by more solubility and leaching with irrigation
water to down depths and ground water (Abd
El-Galil , 2006 and El-Mleegy , 2007) .

Table (4):Unfertilized and fertilized soils content of total — N ( T-N ), NH4-N , NO3-N (mg/kg) at
different soil depths , distance from lateral after first (1 1) and second (| 2) irrigation

and at harvest stage.

- » - After | 1= After | 2 At harvest
sl18s | - .al.s] <l-oal-=al <l =
gl |s5E| S5 | 32|38 |-9| %2 |282|-2| 322 |32|:-¢
5|55 |3 |2 |¢ee|rE|ze|ce|re|ze|ce|-¢E

0-20 925 26.5 | 119.0 85.0 25.0 | 110.0 75.5 225 98.0

A 20-40 86.0 22.0 | 1105 81.0 21.0 | 102.0 72.5 21.0 93.5

(Om) | 40-60 82.5 21.0 | 1035 80.0 21.0 | 101.0 70.0 20.0 90.0

— Mean 87.0 23.2 | 110.2 82.0 224 | 1044 72.7 21.2 93.9

3 0-20 97.5 26.5 | 124.0 93.5 25,5 | 119.0 85.0 23.5 | 108.5
§ B 20-40 94.0 225 | 116.5 90.0 215 | 1115 81.0 21.0 | 102.0
s (5m) | 40-60 85.0 22.0 | 107.0 82.0 21.0 | 103.0 78.5 20.0 98.5
% Mean 92.2 23.7 | 115.9 88.5 22.7 | 111.3 815 21.5 | 103.0
- 0-20 103.0 | 275 | 1305 96.0 26.5 | 1225 90.0 25.0 | 115.0

C 20-40 97.5 225 | 120.0 92.5 22.0 | 1145 85.0 21.5 | 106.5
(20m) | 40-60 88.0 22.0 | 110.0 85.0 21.0 | 106.0 81.0 20.0 | 101.0
Mean 96.2 24.0 | 120.2 91.2 23.2 | 1144 85.4 22.2 | 1075

0-20 115.0 | 40.0 | 155.0 | 125.0 | 30.0 | 155.0 | 105.0 | 35.0 | 140.0

§ A 20-40 | 105.0 | 40.0 | 145.0 90.0 40.0 | 130.0 95.0 35.0 | 130.0
S (Om) | 40-60 | 100.0 | 35.0 | 135.0 90.0 35.0 | 125.0 90.0 30.0 | 120.0
;% Mean | 106.7 | 38.4 | 145.0 | 101.7 | 35.0 | 136.7 96.7 33.4 | 130.0
f? B 0-20 110.0 | 50.0 | 160.0 | 110.0 | 50.0 | 160.0 § 110.0 | 35.0 | 145.0

(5m) | 20-40 | 130.0 | 45.0 | 175.0 | 110.0 | 35.0 | 145.0 | 105.0 | 30.0 | 135.0
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40-60 | 120.0 | 35.0 | 155.0 95.0 35.0 | 130.0 90.0 25.0 | 115.0

Mean | 120.0 | 43.4 | 163.4 | 105.0 | 40.0 | 145.0 | 101.7 | 30.0 | 131.7

0-20 135.0 | 60.0 | 195.0 | 125.0 | 50.0 | 175.0 | 120.0 | 45.0 | 165.0

C 20-40 | 130.0 | 55.0 | 185.0 | 110.0 | 55.0 | 165.0 | 115.0 | 40.0 | 155.0
(10m) | 40-60 | 130.0 | 35.0 | 165.0 | 115.0 | 40.0 | 155.0 95.0 40.0 | 135.0
Mean | 131.7 | 50.0 | 181.7 | 116.7 | 48.4 | 165.1 | 110.0 | 41.7 | 151.7

Regarding to the effect of drainage
treatments under study, the obtained data in
Table (4) show that, the soil content (mg /
kg) of total nitrogen , NH4-N and NO3-N
among different soil depths was increased
with the increase of the distance from the
lateral. This finding was resulted from the
faster and large amounts of irrigation water
removed above the lateral compared with
those occurred at far from the distances of
the lateral associated with high leaching
amounts of different N forms (Antar, 2000) .
Also , this trend may be resulted from the
high absorbed amounts of nitrogen by plants
grown above lateral associated with the
greater plant growth compared with other
locations .These findings were found at
different soil depths in unfertilized and
fertilized soils in two growing seasons
Under different drainage treatments, the
contents of determined N forms in the
fertilized soil were higher than those
determined in the unfertilized soil (Antar,
2000 and El- Sanat, 2003) .

Regarding to the data of soil content of
the determined N forms which recorded in
Table (4), it may be noted that , among
different soil depths at different distances of
laterals in both unfertilized and fertilized soils
, the high content (mg/kg) of the determined
N forms was found after the first irrigation
and the lowest one was found after plant
harvest . These findings were resulted from
the increase in the amounts of N absorbed
by plants with the increase of plant age and
also was resulted from the increase of the
leached amounts of N with irrigation water to
ground water and drainage water with the
time increase through growing season. In
this respect, Oosterbaan (1994) and
Bol'shakov et al. (1996) obtained similar
results.

Ground Water Content of Nitrogen

Ground water content of total nitrogen ,
NH4-N and NO3-N (mg/l) which recorded in
Table (5) show that, with different treatments
under study the concentration of both NH4-N
and NO3-N in ground water was decreased
with the increase of time after either of first
and second irrigation . This means that ,
most of leached nitrogen was occurred
directly after irrigation and at short time of N
fertilizer application. At different days of
irrigation , the concentration of NH4-N and
NO3-N in ground water measured after the
first irrigation was lower than that determined
after the second irrigation . These findings
were resulted from the faster movements
and greater amounts of irrigation water
resulted in a greater amounts of N leaching
after the first irrigation compared with that
occurred after the second irrigation (Table,
3). This trend was found in unfertilized and
fertilized soils in two growing seasons. The
data of concentration of NH4-N and NO3-N
in ground weter also show that , with all
treatments under study, the concentration of
NO3-N in ground water was higher than that
measured for NH4-N . This finding was
resulted from high solubility of NO3-N form
and its movement with leaching water
(Bol'shakov et al.,, 1996 and Ibrahim et al.,
1999 ) . Generally , with different drainage
treatments , the concentration of NH4-N and
NO3-N in ground water in fertilized soil was
higher than that measured in the ground
water in unfertilized soil .

Drainage Water Content of Nitrogen

The data of drainage water concentration
(mg/l) of NH4-N and NO3-N as presented in
Table (6) illustrated that, the high
concentration of either of NH4-N or NO3-N
was found at the first days of irrigation and
decreased at the later days . These findings
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were in good relations with the large
amounts of irrigation water moved from soil
to drains which characterized by high content
of leached NH4-N and NO3-N, where these
amounts were decreased with increasing
time after irrigation (lbrahim et al., 1999 and
Antar, 2000) . This trend was found in both
unfertilized and fertilized soils in the two
growing seasons . At different days after
irrigation , the concentration of NH4-N and
NO3-N in drainage water after the first
irrigation was lower than that found after the
second irrigation . These findings were
resulted from the high amounts of irrigation
water and nitrogen leached and removed to
drains after the first irrigation compared with

that occurred after the second one. The
obtained data also show that, at the same
day after the first and second irrigation, the
concentration of NO3-N in drainage water
was higher than that of NH4-N in the two
growing  seasons with unfertilized and
fertilized soils. These findings were resulted
from the high solubility and leaching rate of
NO3-N form compared with NH4-N form.
Generally , with all the studied treatments ,
the concentration (mg/l) of NH4-N and NO3-
N in drainage water in the soil fertilized with
nitrogen was higher than those found in the
unfertilized soil . Abu-Sinna (1991) obtained
similar results .

Table (5): Ground water content of total N (T-N), NH4-N and NO3-N ( mg/l ) in unfertilized
and fertilized soil after different days of first and second irrigation (I1 and 12) .

s Unfertilized soil Fertilized soll

% After | 1 After | 2 After | 1 After | 2

B

s 35035025 35(335(25135(35(25 35|85 =3

8 |ZE|2E|"E|ZE|2E|FE|ZE|CE|FE|ZE|SE|E

2.10 | 5.80 790 | 230 | 595 | 825 | 265 | 7.10 | 9.75 | 3.00 | 7.40 | 10.40

4 1.98 5.60 7.58 2.18 5.90 8.08 2.50 7.00 9.50 2.80 7.25 | 10.05

7 190 | 5.52 7.42 210 | 575 | 7.85 | 238 | 6.88 | 9.26 | 2.65 | 7.12 9.77

10 1.78 5.25 7.03 1.98 5.50 7.48 2.30 6.80 9.10 251 6.98 9.49

13 1.60 | 4.90 6.50 1.82 515 | 6.97 | 225 | 6.65 | 890 | 240 | 6.85 9.25

16 1.52 4.80 6.32 1.65 4.92 6.57 2.15 6.48 8.63 2.30 6.77 9.07

19 145 | 4.70 6.15 155 | 480 | 635 | 210 | 6.40 | 850 | 2.23 | 6.65 8.88

21 1.40 4.65 6.05 1.44 4.68 6.12 2.07 6.35 8.42 2.15 6.45 8.60
Mean | 1.72 | 5.15 6.87 188 | 533 | 721 | 230 | 6.71 | 9.01 | 251 | 6.93 9.44

*Mean values at two growing seasons .

Table (6) : Drainage water content of total soluble N (T-N), NH4-N and NO3-N (mg/l) at
different days of first (1 1) and second (| 2 ) irrigation in unfertilized and

fertilized soils.

Unfertilized soil

Fertilized soil

Days
after
irrigation
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zoz2 | 212512222228 ,2122 |22 ¢S

5D 2 o T o < o 0 5 T o S o M~ T o < o 92 5 - o
ZE|SE|"E|ZE|CE|VE|ZE|22|FE|ZE|SE|FE

1.4 3.5 4.9 1.5 3.8 53 1.6 5.1 6.7 1.8 55 7.3

4 1.3 3.1 4.4 1.5 3.6 51 1.6 4.7 6.3 1.7 5.3 7.0
1.3 2.5 3.8 1.4 2.8 4.2 1.4 4.1 55 1.5 4.5 6.0

10 1.1 2.2 3.3 1.3 2.4 3.7 1.2 3.8 5.0 1.5 4.0 55
13 0.9 2.2 3.1 1.1 2.4 3.5 1.2 3.8 5.0 1.2 3.4 4.6
Mean | 1.2 2.7 3.9 1.4 3.0 4.4 1.4 4.3 5.7 1.5 4.5 6.1

*Mean values at two growing seasons .

Potatoes Yield

Yield of potatoes tubers (ton/fed.) as
affected by nitrogen fertilization and drainage
distance from the lateral was recorded in
Table (7) . These data show high response
of potatoes plants to N fertilization where the
obtained vyield of tubers in the fertilized soil
was high significant increase than that
obtained from the unfertilized soil at the
three distances of laterals . These findings
show the nitrogen fertilization importance for
potatoes plants growth (Marschner, 1998
and Darwish et al., 2003). These results are
in agreement with those obtained by Chen
and Hutchinson (2008 and 2009) and Taha
(2011). In both unfertilized and fertilized
soils, the tubers yields of potatoes plants
grown above the laterals significant increase
than those of plants grown between the
laterals. These results may be attributed to
the more improved effects of tile drainage on
soil physical and chemical properties
especially above the laterals (Antar, 2000
and Agbede, 2010). The efficiency use of
nitrogen fertilization on potatoes plants may
be supported by the -calculated relative
change values (RC,%) of the yield produced
from fertilized soil compared with that
produced from unfertilized soil as recorded
in Table (7) . At different distances (A , B
and C) from the laterals, the calculated
values of RC were positive in the two
growing seasons. These results were in
agreement with those obtained by Rodrigues
et al. (2008) and Taha (2011).

Potatoes Content of Nitrogen
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The presented data in Table (8) show the
nitrogen (NH4-N and NO3-N) content (%) of
straw and tubers of potatoes plants as
affected by the studied treatments. These
data show that , with different treatments ,
both straw and tubers content of NH4-N and
NO3-N was decreased with distance
increase from the laterals , where the lowest
content was found in the plants grown in the
middle distance between laterals . This trend
may be resulted from the high plant growth
above the lateral which associated with
greater yield compared with other distances.
This trend may be explained based on the
dilution effect as mentioned by Marschner
(1998) and Basak (2005). This trend was
found in both unfertilized and fertilized soils
in the two growing seasons. At different
distances , straw content of N after the
second irrigation was lower than that found
after the first irrigation. This trend may be
also explained based on the dilution effect
(Basak , 2005) .Tubers and straw content
(%) of NH4-N in unfertilized and fertilized
soils was higher than the content (%) of
NO3-N at the three studied distances
Generally , tubers and straw content of either
NH4-N or NO3-N in the fertilized soil was
higher than those in the unfertilized soil.
This trend was found in the two growing
seasons, Mauromicale et al. (2006) and
Taha (2011) obtained similar results.
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Table (7): Tubers yield (ton/fed ) of potato at different distances (A, B and C) of lateral in
unfertilized and fertilized soils

Unfertilized soil Fertilized soil RC (%)
Growing
seasons A B c A B c A B C
OM 1 5my | (iom) | O™ | (5m) [(1om)| °™ | (5m) | @om)
First 9.10 8.35 7.99 16.02 14.22 13.55 76.04 70.30 69.59
Second 9.15 8.05 7.85 16.75 14.30 13.60 83.06 77.64 73.25

L. S. D. at 0.05 level : Fertilization = 0.3448
Distances = 0.4223
Interaction = 0.3878

Table (8) : Straw and tubers of potato plants content (%) of total N ( T-N ) , NH4-N and
NO3-N at growth stage and different distance at lateral in unfertilized and
fertilized soils ( Mean value in two growing seasons ).

c Straw Tubers
c _5 8 g Before |2 Before |13 At harvesting stage
SE | 84
E= | £ | NHa&N | NO>N | T-N | NHa-N | NO3-N | T-N | NH4-N | NO3-N | T-N
S | 28| @ | ) | @) | ) | @) | ) | ) | ) |
Az
- A 1.050 | 0.450 | 01.50 | 0.980 | 0.420 1.400 1.710 | 0.020 1.730
>
é B 1.000 0.400 1.400 0.900 0.380 1.280 1.650 0.017 1.667
=
C 0.900 | 0.320 1.220 | 0.830 | 0.320 1.150 1.610 | 0.016 1.626
A 1.820 0.830 2.650 1.750 0.600 2.350 2.250 0.030 2.280
<
-‘g‘ B 1.700 | 0.700 | 2.400 1550 | 0550 | 2.100 | 2.010 | 0.025 | 2.035
C 1.600 0.650 2.250 1.420 0.500 1.920 1.950 0.022 1.972

I3 = Third irrigation
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