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ABSTRACT: The aim of this work was to study, nitrogen
fertilization under different irrigation systems and the consequent
effect on the performance and yield of wheat in a newly reclaimed
soil. The experiments were conducted at El-Bostan farm, Nobaria
where the soil is sandy calcareous in nature and of a poor nutritional
quality. Three N-fertilizers were used namely ammonium suphate
(AS), Urea formaldehyde (UF) and chicken manure (Ch.M).
Treatments included three rates of nitrogen: 75, 100 and 125
kgN/fed.

Irrigation of the experiment followed once a week through the
growing season (20 weeks) using three irrigation systems,(surface,
drip and sprinkler). At maturity, yield and yield attributes were
assayed.

Straw yield ranged between 1.83 and 5.89 kg / plot. Ammonium
sulphate and urea formaldehyde treatments gave more straw yield
under drip irrigation than under surface irrigation. Grains yield
ranged between 0.54 and 2.62 kg / plot. Surface irrigation gave the
lowest grains yield and drip irrigation gave the highest yield of
grains. ~
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N-uptake ranged between 17.4 - 36.5 and 27.7 and 81.6 g N/plot
for straw and grain yield respectively. Sprinkler irrigation gave the
highest N — uptake under all N — rates and sources compared to drip
or surface irrigation. Phosphorus uptake by straw ranged between
0.16 and 1.82 g p / plot and by grains between 4.4 and 28 g p/plot..
Urea formaldehyde and chicken manure treatments recorded higher
P uptake by both straw and grains tham ammonium sulphate
treatment. Surface irrigation gave higher P uptake compared to drip
or sprinkler irrigation. Amounts of K uptake by wheat straw ranged
between 25.5 and 93.6 g / plot and by grains between 6.0 and
17.7 g / plot...

N-utilization efficiency % ranged between 29 and 35. Urea
formaldehyde gave a systematic increase in utilization efficiency by
increasing N — dose . The values started with 39% for the first dose
and went up to 43 % for the second dose then went down to 34 for
the third dose. Under sprinkler irrigation, ammonium sulphate and
also urea formaldehyde recorded their best performance in
connection to N-use efficiency .

Sprinkler irrigation combined with the high rate of either urea
formaldehyde or chicken manure, gave the best water and nitrogen
expenditure.

Key word: Sandy soils, System irrigation, N-sources, Wheat plant,
Chicken Manure.

INTRODUCTION

In the newly reclaimed
sandy “soils of Egypt , modem
irrigation  systems,” such as
sprinkler and drip, are being
widely used and have proved to be
more efficient than surface
irrigation. The combination of
irrigation systems with organic or
slow release fertilizers has been
tried in order to attain higher

yields. The productivity in such
sandy areas is far less than the
yielding ability of most cultivars
due to poor soil fertility, decreased
water and fertilizer use efficiency
and also bad management.
Metwally and Khamis (1998)
indicated that, the N requirements
of wheat could not be met by ithe
separate application of any organic
source examined. The best mixture
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ratio  between organic  and
inorganic N sources was I:1. The
. greatest physiological efficiency
was noticed, however , where
organic N sources were applied
alone. Gupta ef al (2000) reported
that, combined application of urea
and farmyard manure significantly
enhanced available N status over
similar N addition through urea
alone. They also indicated that,
available P and K content of the
soi! decreased with successive rise
in levels of N addition through
urea whereas the status of these
nutrients  increased in  plots
receiving combined application of
urea and manures. Jouffroy and
Bouchard (1999) studied the effect
of intensity and duration of
nitrogen deficiency on wheat grain
number in order to develop
optimum N fertilizer management
strategies. Rates and dates of N
fertilizer application were varied in
field trials in1990 — 96 on a sand
clay loam soil. They developed a
nitrogen deficiency index (NDI) ,
where seven criteria describing the
deficiency were estimated for each
treatment. Their results indicated
that, whatever the grain number
component affected (spike number
per square mefer or grain number
per spike), the relative grain
number (RGN) appeared to depend

2843

ont the history of the deficiency.
Also, Nanwai ef al (1998) reported
that, Highest grain yield of wheat
(704 and 6.05 ton/ha) was
recorded with 125% of the
recommended dose of inorganic
fertilizers (150, 75 and 50 kg N,
P205 and k20/ha) integrated with
25 kg ZnS04 and organic fertilizer
( farmyard manure ) at 10 ton / ha..
Lotfollahi er al (1997) conducted
experiments in pots to determine
the effects of subsoil nitrogen (N)
on grain yield and grain protein
concentration (GPC) of wheat.
using a sandy soil low in available
N. Their results showed that, the
subsoil N increased root .growth
and this resulted in increased water
use efficiency. Application of 150
mg N at 60 cm depth, 2 weeks
after anthesis, significantly
increased grain yield and GPC. It
was also shown that, although
there was an increase in the rate of
N uptake by the roots, the main
factor that influenced the
utilization of subsoil N was the
root length density. Therefore, the
aim of this work is to study, in a
comparative way , the different
aspects of nitrogen fertilization
management  under  different
irrigation systems on sources strau
and grain yield of wheat in sandy
calcareous soil.
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MATERIALS AND Three N-fertilizers were used
namely ammonium suphate (AS) ,
METHODS Urea formaldehyde (UF) and
The  experiments  were chicken manure (Ch.M).

conducted at El-Bostan farm,
Nobaria where the soil is sandy
calcareous in nature and of a poor
nutritional quality. Some physical
and chemical characteristics of the
soil are shown in Table (1). 100
Kg. / fed. Super phosphate was
mixed with the soil. The field was
divided into three main blocks one
was prepared for surface irrigation
, the second and the third were
equipped for drip and sprinkler
irrigation systems respectively.
Plots of 2X3.5m (1/600 Fed.) were
established in each block to altow

for three  replicates for each
fertilization treatment.
Table (1) : Some physical and

chemical properties of the studied
soil.

Sandy
10
8.5
65.5
vailable-N(mgN/ 100 g) 52
'* 222
360
200
0.3

| Total N (mg/lOOg)

EI—Bostan' ’

Treatments included three rates of
nitrogen: 75, 100 and 125
kgN/fed. Ammonium sulphate was
applied in three doses, the first
(30%) at planting , the second
(40%) at tillering and the third
(40%) at spike formation. Whereas
urea formaldehyde and chicken
manure were added as single dose
before seeding.

Wheat seeds ( sakha 69 ) as
recommended for this region were
treated with an appropriate
fungicide and sowed at a rate of 70
kg/fed. on the 15™ of November
2002.  Plant  heights  were
monitored after 6, 12 and 20 weeks
from planting.

Irrigation of the experiment
followed once a week through the
growing season (20 weeks) using
the three imrigation systems
(surface, drip and sprinkler).
Calculations of the discharge of
the used pump and time of
irrigation revealed the following
water utilization along the growing
season.

Irrigation MY/fed.Jone M?*/fed.
System irrigation / season
Surface 5315 NG
Drip 114 2280
Sprinkler 330 6600
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_ After complete maturity, plots
were harvested and the yields of
straw and grains were estimated.
Samples were taken to determine
their content of nutritional
elemenis. Water and  Nitrogen
Use Efficiencies were calculated
using water input and N-uptake
data for each N- Fertilizer under
each irrigation system. Standard
methods of determination were
followed according to Cottenie ef

al., (1982) and results were
subjected to statistical analysis.
RESULTS AND
DISCUSSION
Straw and grain yield:

Straw yield ranged between
1.83 and 5.89 kg / plot (Table 2).
The effect of N- source on the
straw yield is evident. Also the rate
of N — application seemed to be of
special effect within each irrigation
syst-m. Under surface irrigation,
there was a gradual increase of
straw yield as the N- rate increased
from 75 to 125 kg. N / fed. High
N-rate of ammonium sulphate
yielded almost twice as much
straw compared to the low rate.
This wide difference, however, is
not applicable in case of urea
formaldehyde or chicken manure
where the differences were much
narrower. Drip irrigation

2845

treatments gave generally higher
straw yield in comparison with
surface irrigation. The effect of N-
rate is not so much evident as the
effect of N - source. Chicken
manure again gave the highest
straw yield as in the case of
surface irrigation. It should be
noticed that both ammonium
sulphate and urea formaldehyde
treatments gave more straw yield
under drip irrigation than under
surface irrigation.

~ On the other hand , Sprinkier
irrigation gave remarkably higher
straw yield in the ammonium
sulphate treatment. This
observation does not extend,
however to the urea formaldehyde
or chicken manure treatments. The
latter two N- sources gave
relatively lower straw yield than
similar  fertilization ftreatments
under drip or surface irrigation.

Grains yield as shown in
Table (2) reflected a rather
different trend. Grains yield ranged
between 0.54 and 2.66 kg. / plot.
Surface irrigation gave the lowest
grains yield and drip irrigation
gave the highest yield oi grain.
The effect of N - rate, again,
seemed not to be of major unpact
on grain yield as seen from Table
(2), the source of nitrogen played
the principal role in grains
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Table (2): Straw and grains yield of wheat ( Kg / plot) as effected by adepted irrigation and -
fertilization regimes

Irrigation Rate Straw Mea | Grains Mean
Source 75 100 125 ] 75 100 125
AS 1.83 245 337 2.55 0.54 0.99 1.03 0.85
Surface UF 344 403 427) 391 ) 094 1.63 1.60 1.39
CM 502 567 5.00]| 5.23 1.76 2.40 1.94 2.03
Mean 343 405 421] 390 § 1.08 1.67 1.52 1.42
AS 291 368 386) 348 § 1.11 1.05 1.05 1.07
Drip UF 411 523 530] 4.88 Y 1.45 1.83 2.22 1.83
1CM 566 529 589 5.61 § 2.16 2.03 2.53 2.24
Mean ‘ 423 473 5.02) 4.66 § 1.57 1.64 1.93 1.71
AS 453 411 431%§ 432 ¢ 1.82 1.87 2.14 1.94
Sprinkler UF 353 423 5861 454 F 1.36 2.66 2.62 2.01
CM 444 284 370)] 3.66 § 1.67 1.97 2.54 2.66
Mean 417 3.73 4.62] 4.17 § 1.62 1.97 2.43 2.01
' _ 3.09 341 383 345f 116 130 1.41- 1.29
Mean of source ’ 3.69 450 5.14) 444 § 125  1.34 2.15 1.7%
504 460 4.86] 4.83 § 1.86 2.13 2.34 2.11
Mean of rate 3.94 4.17 4.62 | 1.2  1.76 1.96
LSD 005 =073307, I X 8§ = 0.7364° I =07776® 1 X 8 =5.062"
5=0.7330" I X R = .8269 S$=07776" I X R =4.087™
R =10.7330 S X R = 1.432% R=07776" S X R = 4.087%
I X S XR= 1422% [ X § XR =709



Zagazig J.Agric..Res., Vol .31 No.(6) 2004

production. Slow released
N- fertilizer as urea formaldehyde
in this case and also organic
sources as chicken manure gave
relatively higher grain yields. This
may be due to the continuous
supply of N - along the growing
season and especially at the stage
of grains formation. Misra and
Prasad (2000) .affirmed that for
sustained production in a rice -
wheat cropping system, integrated
nutrient management involving
-both organic manures/ residues and
- chemical fertilizers was essential.
In this connection it should be
noted that ammonium sulphate,
readily soluble and available,
could be a good source of nitrogen
‘at the beginning of ~ plant
development but not at the finat
stages of growth unless added to
the soil in several doses.

Nilrégen, phosphorus and
potassiun:
uptake by wheat plants :

. N-uptake (Table3) by wheat
straw tranged between 17.4 ‘and
36.5gN/plot. Although  the
differentiation in straw yield
among different treatment was so
wide and noticeable, the N- uptake
does not reflect a great differences
among treatments. This may
indicate different N— concentrations
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in straw of different treatment. On
the contrary, N- Uptake by grains
is much more variable among
different N- fertilizer and irrigation
treatments. N — uptake by grains
ranged between 27.7 and 81.6 g
N/plot. Sprinkler irrigation gave
the highest N - uptake under all N
— rates and sources compared to
drip or surface irrigation.

Grant ef al (2001) stressed
the importance of N fertilization
timing for wheat. Also, Patel et al
(1994) stated that wheat grain
yield was not significantly affected
by N source in a field experiment
on loamy sand soil. Metwally and
Khamis (1998) concluded that, the
N requirements of wheat could not
be met by the separate application
of any organic source examined.

Phosphorus uptake by straw
ranged between 0.16 and 2.12 g. p/
plot (Table 4). Grains P ranged
between 4.4 and 28.2 g. p / plot.

In general, P uptake by straw
was  considerably low in
comparison with grains P uptake.
Organic- N-- fertilizers seemed to

rovide more P to thc plant ic

comparison  with  ammonium
sulphate. Urca formaldehyde and
chicken manure treatments

recorded higher P uptake by both
straw and grains than ammonium



Table (3): N - Uptake ( gN/ plot) by wheat straw and grains at maturity stage as affected by

adepted irrigation and fertilization Treatments
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Irrigation Rate Straw Mean Grains

| Sourc 75 100 125 t 100 125

AS 17.41  20.19 3430 | 23.97 | 29.08  40.08

Surface UF 21.53 2331 2324 | 22.69 | 49.04 48.87

CM 27.56 31.83 27.45 | 28.95 k 81.65 59.15

Mean 22.17 25.11 2833 | 25.20 53.26 4937

AS 2572 30.53 35.19 | 30.48 42.06 33.50

Drip UF 19.65 23.82 26.62 | 23.36 4132 5030

CM 2847 2318 36.49 | 29.38 | 58.63 70.78

Mean 24.61 25.84 32.77 | 27.74 |} 4734 51.53

AS 27.54 3245 2951 | 29.83 | 61.24 68.36

Sprinkler UF 21.65 22.74 33.56 | 25.98 | 67.44 67.34

CM 23.87 1525 2421 § 21.11 § 50.09 68.33

Mean 24.35 2348 29.09 [ 25.64 | 59.59  68.01

23.56 27.72 33.00 { 28.04 § 4413 4731

Mean of source 2094 2329 27.81 | 24.01 | 5260 55.50

26.63 2342 2938 | 26.48 § 63.46  66.09

Mean of rate 23.71 24.81 30.06 ’ 53.40 56.30

: . s ns 143" I X S

Lo oos Lemm XS ISR L X R
R =6.9987 X R R = ol ' I X S XR=2429"




Table (4): P — Uptake ( gP / plot) by wheat straw and grains at maturity stage as affected by
adepted irrigation and fertilization Treatments

Irrigation Rate Straw Grains
) Soure~ | 75100 125 | " 55 100 125 | Mean
AS 0.16 023 029 0.23 10.50 9.94 12.44 10.96
Surface UF 026 042 0451 0.38 18.14  18.09 22.70 19.64
CM 069 1.05 0.78] 0.84 28.19 2558 22.98 25.58
Mean 037 0.51 0.51 | 048 18.94  17.87 19.37 18.73
AS 093 088 09 | 092 4.44 4.94 4.87 4.75
Drip UF .02 115 117 111 | 7.43 8.46 8.47 8.12
CM 1.81 132 212 ] 175 ) 1228 11.82 14.12 12.74
Mean 1.25 112 142 ] 1.26 8.05 8.41 9.15 8.54
AS 068 082 0691 0.73 6.15 5.35 647 5.99
.Sprinkler UF 063 072 099 0.78 5.14 6.96 5.42 5.84
CM 182 079 167 | 1.23 7.87 9.57 10.90 9.45
Mean ~ 1.04 0.78 0.92 | 0.91 6.39 7.29 7.60 7.09
054 0.64 0.65 ] 0.63 7.03 6.74 7.93 7.23
Mean of source 0.64 0.79 087 0.77 1024  11.17 12.20 11.20
144 005 132] 127 16.11 15.66 16.00 15.92
Mean of rate 0.89 0.82 0.95 11.13  11.19 12.04
LSD 005 1=02596" I X 8 = 0.1656 " I'=1464" I X § =327
8= 0259 I X R = 02159% S = 1.464™ I X R =2.844™
R =0259 § X R = 0.2159, R =1.464" S X R =2 844™

[ X SXR =0370 [ X S XR=492m™

PO0Z (9)°ON I£° 194 “say -3y [ Ipvdvg

6¥8T
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Table (5): K — Uptake ( gK / plot) by wheat straw #nd grains at maturity stage as affe¢:ted by
adepted irrigation and fertilization Treatments

Irrigation ate Straw Grains
Sourve |75 100125 | N 75 q00 i35 ] en
AS 2558 4490 6743 | 45.97 5.99 7.58 9.26 7.61
Surface U¥ 48.14 6176 7694 | 62.30 0.80 14.09 14.95 12.95
CM 9361 11345 8993 | 99.00 f 15.26 15.93 12.91 !4.70
Mean 5579 _73.37 780 | 69.09 J 1035 1253 1237 | i1.75
AS 38.8¢ 7232 72.04 | 61.07 7.40 8.44 8.04 1.96
Drip UF 4509 6630 7415 | 61.85 § 10.60 10.99 13.30 11.63
CM 9063 74.02 111.87 ) 92.17 § 14.41 14.89 17.71 !5.67
Mean , 58.19 70.88 86.02 | 71.70 § 10.80 11,44 13.02 11.75
AS 4882 5756 60.40 | 55.93 973 9.98 11.42 10.38
Spriokler UF 3761 4229 6248 [ 47.46 726 14.42 10.47 10.72
CM 6510 5198 6288 | 59.99 3 12.79 13.82 16.92 14.51
Mean 50.84 50.61 61.92 | 54.46 9,93 12.74 12.44 11.87
_ 3808 53826 66.62 | 54.32 7.71 8.67 .57 .65
Mean of source 4363 5678 71.19 | 57.20 922 13.17 12.91 11.77
83.11 7982 8823 | 83.72 ¥ 14.15 14 88 15.85 14.96
Mean of rate 5494 64.45 83.72 10.36 12.24 12.78
LSD 0.05 1 =1.225" I X S = 12.49" [ =1.749" I X s =u77m
S = 12257 I X R = 128" S =1.749% I X R = 2029
R =1.255" S X R = 1282¢ R=1749 § X R  =2022%
I X § XR=22.21 I X $§ XR-= 5062%
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sulphate treatment. In this respect
the N - rate also gave an additional
effect since higher rates of Urea
formaldehyde or chicken manure
means higher rates of organic
matter which in turn increase the
availability of soil phosphorus
through the effect on soil pH and
on the solubility of phosphates
due to produced organic acids in
the soil. The effect of the irrigation
system on P uptake is evident in
this case. . Ottman and Pope ,
(2000} reported similar results on
irrigated wheat.

Surface  irrigation gave
higher P uptake compared to drip
or sprinkler irrigation. This might
be due to the abundance of water
under surface irrigation which
helps in the hydrolysis of organic
N - fertilizer in the soil .

As seen from Table (5),
amounts of K taken up by wheat
straw ranged between 25.6 and
113.5 g. / plot. Ammonium
sulphate treatments gave lower
amounts of K compared to urea
formaldehyde and chicken manure
treatments , except in the sprinkler
irrigation , UF was the lowest.

The jowest N - raie {75 kg./
fed.) gave the lowest K uptake
compared to the other two rates
(100 and 125 kg N/fed). Uptake of
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K by pgrains ranged between 6.0
and 17.7 g/ plot. Such amounts are
extremely low compared to N —
uptake or even P uptake by grains.
K content in grains seems not to be
effected by the different variables
like irrigation regime, N - source
or N - rate. Khan et o/ (2000) and
Olesen et. al. (2000) emphathized
the positive effect of organic
N applications on nutrients
absorption.

Nitrogen utilization efficiency :

The N-utilization efficiency
% was calculated using the total N
- uptake by straw and grains yield
of one unit area (feddan) and
dividing by the amount of N
applied in each fertilization
treatment and multiplying by 100,
Table (6). The percentages
representing the N- utilization
efficiencies (Tables) reflect the
combined effect of N - source,
N —dose and irrigation system. So,
it is easy to compare the utilization
efficiency of fertillizer nitrogen
under each irrigation system, on
one hand, and among the three
irrigation systems used, on thc
other.

From Table (6), it is cleariy
shown  that under surface
irrigation, ammonium sulphate
gave the lowest values. N rate
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Table (6a): Utilization efficiency of applied N-fertilizers under
" Surface Irrigation System. _

N-Rate | N-Uptake (Kg/fed) | N-Utilization

N-Source Kg/fed. Straw | Grains!| Total | Efficiency %
75 1045 | 16.64 | 27.09 36.12
Ammonium 100 1211 | 1745 | 29.56 29.56
Sulphate 125 20.58 | 2405 | 4463 | 3570
78 1292 | 1690 | 29.82 39.76
Urea - | 100 13.99 | 29.42 | 43.41 43.41
Formaldehyde | 135 13.94 | 2932 4326 34.61
75 16.54 | 33.84 | 50.38 67.17
Chicken Manure{ 100 19.10 | 4899 ! 68.09 68.09
125 16.47 | 3549 | 5196 | 4157
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Table (6b): N-utilization efficiency of applied N-fertilizers under
Drip Irrigation System,

N-Rate N-Uptake (Kg/fed.) 'N-Ut'il-ization
| N-Source Kg/fed. Straw | Grains | Total Efficiency %
75 | 1543 | 2320 | 38.63 51.51
Ammonfum 100 | 1832 | 2524 | 4356 4356 “f
Sulphate 125 | 2041 | 2010 | 4121 3297
75 | 1079 |- 2555 | 3734 979
Urea 100 | 1429 | 2479 | 3908 |  39.08
Formaldehyde 125 1597 | 30.18 | 46.15 36.92 |
75 | 1708 | 3504 | 5210 69.49 i
Chicken Manure| 100 | 13.91 | 3518 | 49.08 49.08
125 | 2189 | 4247 | 6436 5149 |

»
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played a little role since the values
ranged between 29 and 35. Urea
formaldehyde gave a systematic
increase in utilization efficiency by
increasing N ~ dose. The values
started with 39% for the first dose
and went up to 43 % for the
second dose then went down to 34
for the third dose. Here, it is
interesting to note that under
surface irrigation, a readily soluble
and available N - source like
ammonium sulphate might be
easily lost in drainage ‘water and
thus lower  efficiency of
N- fertilizer could be encountered.
On the other hand, ~ urea
formaidehyde, being slow
released, may take much more
time to hydrolyze and to be ready
for plant absorption and therefore
is less susceptible to loss by
leaching.

It is important to note that
higher rates of N in this case, did
not mean higher utilization
efficiency, This observation was
repeatedly  noticed.  Chicken
manure treatments recorded the
highest efficiency reaching 68%
but again dropped down to 41%
with the highest N - rate.

Under drip irrigation system,
Table (6), a similar trend is noticed

Mostafa, ef al.

but with slightly different
magnitude. The performance of
ammonium sulphate is much better
under this system giving 51.5% for
the first N rate and 43.6% for the
second and 33% for the third rate.
The increase in N-use efficiency of
ammonium sulphate under drip
irrigation might be due to
diminished possibility of leaching
losses of nitrogen. Also, Urea
formaldehyde, recorded higher N-
use efficiency under this system.
Chicken manure, on the other
hand, reflected values similar to
that under surface irrigation
especially under the lowest N-rate
(75kg/fed).

In general, N-use -efficiency
of chicken manure , Table ( 6b) ,
fluctuated between 49 and 51%.

Under sprinkler irrigation
Table (6¢), ammonium sulphate
and also urea formaldehyde

recorded their best performance in
connection to  N-use efficiency . It
is worthy to note that increased N-
use efficiency can be related to
either higher vield or rather better
quality (N%). Therefore, it is
important to take the yield into
consideration.
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Table (6¢): N-utilization efficiency of applied N-fertilizers under
Sprinkler Irrigation System.

N-Utilization

N-Rate N-Uptake (Kg/fed.)
N-Source Kg/fed. Straw | Grains | Total Efficiency %
75 16.52 | 42.10 | 58.62 78.16
Ammonium 100 19.47 36.74 56.21 56.2%
Sulphate i25 17.11 41.02 58.73 46.98
75 1299.| 2386 | 36385 49.13
Urea 100 | 1364 | 4046 | 54.10 54.10
Formaldelyde 125 | 2014 4040 | 60.54 48.43
75 | 1432 | 2738 | 417 55.60
Chicken Manure 100 9.15 30.05 39.20 39.20
125 | 1453 | 41.00 | 55.53 44.42




2856 Mostafa, et ai

Table (7): Water and nitrogen expenditure in relation to wheat
grains production under different fertilization and
irrigation systems.

Irrigatin N- Water expenditure N- expenditure
System Fert. m*/kg Grains - kgN/ kg Grains
R] Rz R] RI RZ RJ

AS 322 | 173 | 167 ] 023 017 0.20

Surface UF 181 | 105 | 107 | 013 |10 | 0.3

Ch.M 9.8 72 | 89 | o011 1007] 007

AS | 34 36 | 36 | 020 [016| o011

Drip UF 26 | 20 | 17 | 009 (009! 014
ChM |— :

1.8 1.9 | 1.5 | 0.08 |0.08] 0.06

AS 6.0 59 | 51 | 009 |0.09] 0.07

Sprinkler | UF 8.1 53 | 42 | 008 [0.08] 0.15

Ch.M
6.6 56 | 43 | 008 | 009 008

AS = Am. Sulphate UF = Urea Formaild.  Ch.M = Chicken Manure

R, = 75kg.N/fed. R;= 100kgN/fed. Rj3 = 125kgN/fed.
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Water and Nitrogen expenditure
in relation to grain production:

Dividing the amounts of
water consumed in each trrigation
system f(as recorded in the
materials & methods section) on
the grain yield of each
corresponding  treatment would
give an indication of how much
water (m”) is needed to produce 1
kg of wheat grains. Also, dividing
the consumed amount of fertilizer
nitrogen by the yield of grains,
would give another indication of
how much nitrogen (kg N) is
needed to produce 1 kg of wheat

grains, Table (7) contains the
calculated water and nitrogen
expenditure for all  studied

treatments. It is shown that
surface irrigation recorded the
highest water expenditure. It is
also obvious that increasing the
rate of nitrogen might decrease the

wate:  expenditure. Differences
among N-sources are also evident,
chicken manure seems fo

contribute more positively in this
respect than ammonium sulphate.
On the other hand, nitrogen
consumption does not reveal that
much differences either in relation
to N-source or N-rate. However,
under drip and sprinkler irrigation,
the best expenditure of N is
noticed. Similar conclusions were
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drawn by Sandhu et. al. (2000) .
Therefore, taking the yield of
grains of each ireatment into
consideration, it could be stated
that sprinkler frrigation combined
with the high rate of either urea
formaldehyde or chicken manure,
gave the best water and nitrogen
expenditure.
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