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ABSTRACT

This study was carried out to evaluate the influence of distance from drain
line on response of wheat (Giza 168 variety) to different levels of N-fettilizer. Two
field experiments were conducted during 2003/2004 and 2004/2005 successive
seasons. The experimental field provided with pipe drain network spaced at 20 m.
with 1.2 m depth. N-fertilizer in the form of urea was added in three levels (50, 75
and 100 kg N/fed.) at L/4 and L/2 distance from drain line in two equal doses after
the first and second irrigation, respectively.

Results showed that 1000 grain weight (gm), grain yield (ardab/fed.) and
straw yield (Heml/fed.) significantly increased as the distance from drain line
decreased from /2 to L/4 in both studied seasons. These increases were equivalent
to 1.37 and 1.16 (gm), 1.43 and 1.89 (ardab/fed.) and 1.69 and 1.3 (Hemil/fed.) in the
first and second season, respectively. Nitrogen uptake (%) by wheat at booting stage
increased by decreasing distance from drain line from L/2 to L/4 and the increase
was significant in the second season with high wheat yield.

Data also indicated that wheat grain and straw yield significantly increased
with increasing applied nitrogen rate up to 100 kg N/fed. in both studied seasons.
Weight of 1000 grain (gm) and nitrogen uptake % at booting stage responsed to the
increment of nitrogen applied rate with a significant increase at the highest nitrogen
rate (100 kg N/fed.).

Results also showed that the interaction between distance from drain line
and N-fertilization rate on wheat yield characteristics was positive. The highest
values of wheat yield characteristics and N-uptake (%) were obtained at L/4
distance from drain line and 100 kg N/fed. applied rate. In the first season, the effect
of interaction on increasing wheat characteristics was significant at a rate of 100 kg
N/fed., where it significantly increased 1000 grain weight (gm) and wheat grain yield

(ardab/fed.) in the second season at the same nitrogen applied rate.
) The obtained results revealed also that 20 m spacing in clay soils is not the
proper but may be economic. In addition, distance from drain line must be taken into
consideration when distributing fertilizer treatments and their replicates in fertilization
experiments to obtain reliable resulits.
Keywords:Nitrogen rates, drain line distance, clay soil.

INTRODUCTION

Many factors are limiting crop production such as drainage and
nitrogen fertilization. Tile drainage has been increased soil productivity by
facing the twin problems of water logging and soil salinity and subsequently
offer the suitable environments for plant growth and also for human being
(Osterbaan, 1994 and Abd El-Khalek, 2000). Ramadan et al. (1994)
indicated that, the 10 m drain spacing had the lower values of bulk density
and penetrability and the higher ones of porosity and infiltration rate than the
20 m and 40 m, respectively.
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The tile drainage also causes very important changes in nutrients
movement which make these nutrients more available for plant growth
(Balasubramanian and Chair, 1983 and Belayneh, 1986). On the other hand,
nitrogen is the most important nutrients required for all plants to obtain
improving yield and its quality (Rees et al., 1996). Several researchers have
studied the effect of nitrogen fertilizer at the different rates on growth and
yield of wheat (Zebarth and Sheard, 1992; Ashok et al, 1995; Rees ef al.,
1996: Kara and Agdag, 1996 and Abd El-Monem, 1996). The previous
studies for nitrogen fertilizer, reported that grain, straw yields and 1000
grains weight were significantly increased with increasing nitrogen
application rate.

The effect of nitrogen fertilization on nitrogen uptake by wheat was
studied by several workers (Faizy et al., 1986; Rees et al., 1996 and Sharma
and Komal, 1998). Nitrogen uptake is a parameter expresses the value
resulted form increasing both dry matter production and nitrogen
concentration in any plant part. Increasing nitrogen application rates
significantly increased N-concentration and uptake in grain and straw at
harvest stage. Also, it significantly increased the N-concentration and its
uptake in whole plant of wheat at booting stage in the two seasons (El-
Naggar, 1999). 5

In fertilization experiments, researches usually distribute the fertilizer
treatments randomly in <oil despite of its position between tile drains. The
objectives of the present work were to study the effect of distance form drain
line on N-uptake and yield of wheat (Giza 168 variety) under different rates
of applied N-fertilizer.

MATERIALS AND METHODS

Two field experiments were carried out at Sakha Agricultural
Research Station, Kafr El-Sheikh Governorate, at north Delta. The field is
provided with tile drains network spaced at 20 m with 1.2 m depth. Wheat
(Giza 168 variety) was planted in 2003/2004 and 2004/2005 seasons. All
plots received total of 100 kg Ca-superphosphate/fed. during tillage
operations. Nitrogen fertilizer was used in the form of urea (46.5%) and
broadcasted at a rate of 50, 75 and 100 kg N/fed. (equivalent to 66.67,
100.00 and 133.33% of the recommended rate) in two equal doses before
the first and second irrigation. The aforementioned applied N-rates were
disturbed at L/4 and L/2 distance of drain lines in both seasons. The different
agricultural practices were done as recommended through the two growing
seasons. Prior to tillage operation, the soil samples were collected in 30 cm
increments to 120 cm depth for chemical and physical analysis according to
Klute (1986) and Page (1982). The soil proprieties are shown in Table (1).

To monitor water table fluctuations, observation wells were installed
midway between drains at 1/2 and 1/4 distances form tile drain as
recommended by Dieleman and Trafford (1976). Whole wheat plant samples
at booting stage (after addition of the two nitrogen doses) were taken, dried
at 70°C, grounded with a mill and its total nitrogen content was determined
using Kjeldahl digestion (Cottenie et al., 1982).
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three
rates.

Table (1): Physical and chemical
wheat planting (2003/2

The experimental design v(ras a randomized complete block with
replicates, two distances from drain line and three nitrogen fertilization

properties of the soil samples before
004 and 2004/2005 seasons).

Soil |Particle size distribution| Texture EC | OM | CaCO, |Available N, P, K (mg/kg soil)

depth | Sand | Silt Cla

c";‘) = . w | class |(dsim)| % l % N P K
Season 2003/2004

0-30 | 2142 | 2942 | 49.16 Clayey | 140 [092] 322 46.16 550 273.0

30-60 | 2055 | 27.41 | 52.04 | Clayey | 110 |0.84 361 38.08 5.00 224.3

60-90 | 21.12 | 27.14 | 51.74 Clayey | 140 |061| 271 44.80 350 199.0

90-120| 1595 | 2948 | 5462 | Clayey | 198 |038 1.81 34.88 3.50 146.3
Season 2004/2005

0-30 27.40 22.34 49.68 Clayey 158 [152 3.81 52.64 6.50 28238

30-60 | 2927 | 24.76 | 4597 Clayey | 098 [1.10| 368 44.80 450 2535

60-90 | 30.10 | 2825 | 41.65 | Clayey | 137 |080 2.69 48.16 430 195.0

90-120| 3092 | 29.06 | 4002 | Clayey | 2.32 36.15 3.90 165.3

065| 206
RESULTS AND DISCUSSION
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Fig. (1): Average water draw-down rate at 1/4 and 1/2 distance from
tile drain under wheat crop in 2003/2004 and 2004/2005
seasons.

2. Eff

ect of distance from drain
characteristics:

. Data in Table (2
weight of 1000 grains
mean values in the fi
second one they were
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spacing between tile drains, respectively. The increment in 1000 grains
weight with decreasing the distances from drain line may be discussed on the
base that drainage near the drain line at 1/4 distance from the drain line is
better than that at midway between drain (L/2), causing improving water-air
balance in the root zone, increasing soil micro-organisms activity, developing
better structure and increasing the availability of nutrients for plant roots.
These results are in agreement with those obtained by El-Gohary et al.
(1989).

Table (2): Effect of spacings from drain line on yield components and

N-uptake at booting stage of wheat crop.
Treatment Grains/yield Straw yield |1000 grain weight N-upta“e
(ardab/fed.) (Heml/fed.) {g) %
[ Season 2003/2004
72 17.29 17.35 38.81 0.758
P4 18.72 19.04 40.18 0.775
F-test 0.05 " s * N.S
L.S.D.0.05 0.797 0.978 0.827 2
[ Season 2004/2005
i 19.83 2053 . 39.56 0.829
P4 21.72 21.88 40.72 0.852
F-test 0.05 * e i *
L.5.D.0.05 1.345 1.071 0.825 0.022
(1) L2 = 1/2 distance from tile drain (2) L/4 = 1/4 distance from tile drain

Results in Table (2) showed also that there was a significant increase
in wheat grain yield with the decrease in the distance from drain line. The
values near the drain line (L/4) were higher by about 1.43 and 1.89
ardab/fed. than that far from it (L/2), for the first and second season,
respectively. Similar results were found by Antar (2005). He attributed that to
the favourable soil physical and chemical conditions such as water-air
relationships in the root zone, root penetration which leads to more water
intake and nutrients absorption. Data also revealed that wheat straw yield
(Heml/fed.) behaved the same trend of wheat grain yield with distance from
drain line. The values near the drain (L/4) were higher than that far from it
(L/2) by about 1.69 and 1.35 Heml/fed., for the first and second season,
respectively. This is due to the effect of drainage on conditioning water-air
relationship in the root zone and its effect on mobility of nutrients to the plant .
roots which cause more vegetative growth and subsequently ‘produce a
higher straw yield. These results are in accordance with Ibrahim et al. (2003)
and Antar (2005). Results also showed that, N-uptake by wheat plants at
booting stage increased as the distance from drain line decreased in both
studied seasons. These increases were significant in the second season with
high yield, Table (2). The increment in N-uptake near tile drain than far from
it may be ascribed to increasing wheat root biomass as a result of favorable
soil physical properties such as soil structure, aeration due to the relatively
higher rate of water table drawdown (Fig. 1), near tiles than that far from it.
3.Effect of N applied rate on wheat yield characteristics:

Results in Table (3) showed that 1000 grain weight (gm) significantly
increased as the nitrogen applied rates increased in the two studied seasons
up to 100 kg N/fed. The mean values of 1000 grain weight, for the two
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seasons, were 38.36 and 41.57 gm for 50 and 100 kg N/fed., respectively.

The increment in 1000 grains weight as a result of increasing N-fertilization

rate may be due to the role of nitrogen in increasing the amount of

metabolites liable to transport to the grains, El-Yamany (1994), Mostafa ef al.

(1997) and Abd El-Khalek (2000).

Table (3): Effect of N-rates on yield, yield components and N-uptake %
at booting stage of wheat crop.

N-rate Grain yield, Straw yield, [1000 grain weight N-uptake
(kg Nifed) (ardab/fed.) (Heml/fed.) . (gm) %
[ Season 2003/2004 ¢
50 16.27 ¢ 16.66¢ 37.94b 0.709 b
75 17.39b 18.89b 38.12b 0.733b
100 20.35a 20.03a 41.13a 0.859a
_ | Season 2004/2005
50 18.67¢c 18.78 ¢c- 38.775b 0.7¢2b
75 2067 b 21.03b 39.638 b 0.859a
100 2299a 2383a 42.010a | - 0870a

Data in Table (3) revealed also that wheat grain yield (ardab/fed.)
significantly increased as the nitrogen applied rate increased up to 100 kg
N/fed. The mean values of wheat grain yield varied from 16.27 to 20.35 and
from 18.67 to 22.99 ardab/fed. in the first and second season, respectively.
N-fertilization rates of 75 and 100 kg N/fed. were higher than 50 kg N/fed. in
the first seasons by about 1.12 and 4.08 ardab/fed., while they were 2.0 and
4 32 ardab/fed. in the second season, respectively. The increment in grain
yield due to nitrogen fertilizer may be explained by the increase in most
correlated yield components, which increase the final yield. Results also
showed a significant increase in straw yield as a result of increase nitrogen
application rate up to 100 kg N/fed. The increment in straw yield/fed. may be
attributed to the beneficial effect of added available nitrogen on wheat
vegetative growth through the increase in total nitrogen uptake. These
results are in harmony with those obtained by Ibrahim (1 998) Abd El-Khalek
(2000).

As to N-uptake, data showed that wheat plants (Giza 168 variety) at
booting stage responded to the increase in nitrogen applied rates up to 100
kg N/fed. in both seasons. The increases in N-uptake with increasing the
added N-fertilizer were significant at 100 kg N/fed. in the first season and 75,
100 kg N/fed. in the second season. Sarhan and Abd El-Salam (1999), El-
Naggar (1999) and Abd El-Khalek (2000) noticed that nitrogen fertilization
increased the capability of wheat plants to absorb more nutrients. This might
be attributed firstly to the increases in the root surface and enrichment of soil
solution with nitrogen which reflects its influence on N-concentration in plant
tissues. This raising in N % in plant tissues may be contributed in building up
metabolites and subsequently increasing dry matter production up to full
growth stage and then increases nutrients uptake by wheat plant.

4. Interactions between N-applied rates and distances from drain line:

Data in Table (4) showed that, weight of 1000 grains, grain yield,
straw yield and N-uptake % by wheat plants at booting stage increased with
increasing N-fertilization rates up to 100 kg N/fed. and decreasing the
distance from drain line.
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The increases of 1000 grain (gm) and grain yield (ardab/fed.) were significant
at 100 kg N/fed. applied rate and decreasing distance from drain line from
L/2 to L/4 in both studied seasons. Data also cleared that wheat straw yield
(Heml/fed.) and N-uptake % significantly increased at 100 kg N/fed. and L/4
distance from drain line in 2003/2004 season, while the increases of such
values in 2004/2005 season were insignificant.

Finally, the obtained data in this study revealed that 20 m spacing
from tile drains in the area investigated is not the optimum, but may be
economic. On the other hand, to obtain refiable results in fertilization
experiments, the space from drain line must be taken into consideration
when distributing fertilizer treatments and its replicates in the fields provided
with tile drain networks.
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