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ABSTRACT: Two field experiments were carried out at the area
irrigated by El-Salam Canal, water during 2005-2006 season at two
locations of South-East Qantara, Sinai Governorate, to study the
effect of farmyard manure (FYM), mineral N- "sources, rates and
the splitting of mineral N-" using on wheat (Triticum aestivurm, c.v.
Satha 69). The first experiment was located at South East Qantara
and the second one was performed at El-tena. The main results could
be summarized as follows: ,

1) Yield of grains, and straw were increased by application of FYM
experiments,

2) Application of ammonium nitrate 125 kg. fed” in 8 splits along

with FYM increased grain and straw yields under sprinkler
irrigation system.

The 1000-grains weight increased by increasing nitrogen rate,
using FYM and splitting application.

Grain protein yield increased by 22.7% up on using FYM under
sprinkler irrigation system and 37.5% under surface irrigation
system.

Usmg 8 sphts of ammonium nitrate using 125 kg. fed"' gave by
least increase in protein yield under sprinkler system.

Using 4 splits of calcium nitrate increased protein yield under
surface irrigation system.

3)
4)

5)
6)

Key words: Wheat, FYM. nitrogen fertilization splitting, sprinkler
irrigation.
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INTRODUCTION

Wheat is the main cared crop for
bread making in Egypt. There is a
wide gap, between the amount of
wheat- produced in Egypt and that
needed for consumption, and the
deference must be imported from
foreign countrics. Some of these
countriecs use cereal crops to
produce fuel to face the increase in
the prices of fuel. The Egyptian
government decided to increase
wheat production of as well as
cultivation more land by cereal
crops particularly on reclaimed
lands.

One of the largest projects of land
reclamation in the east bank of Suies
Canal depends on El-Salam Canal
water. Such land in this area needs a
efficient programmes of fertilization
mainly with nitrogen.

Organic manures are recom-
mended for enhancement of soil
properties mainly the physical ones
and for increasing soil fertility. On
the other land, mineral N fertilizers,
mainly nitrate N carriers, are costly
and my lead to pollution of ground
water.

The consumption of N
fertilizers is using year after year
due to the reclamation of new
areas and/or using high yield
varieties. One of the main ways to
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overcome the shortage in the
production of N fertilizers is using
the organic manures such as
farmyard manure

One of the most important and
practical practices to increase the
efficiency of N fertilizers is the
addition of the recommended
amounts as splits.

The current study was carried
out to investigate the effect of
nitrogen fertilizers rates, sources,
splitting with and without adding
farmyard manure  under two
irrigation systems sprinkler and
surface.

MATERIALS AND
METHODS

Two field experiments were
carried out at the area irrigated by
El-Salam Canal water during,
2005/2006 season at two locations to
study the effect of farmyard manure
"FYM"; nitrogen fertilizer, (sources,
rates and splitting of nitrogen) using
wheat (Triticum aestivam c.v.,,
Sakha 69). The first experiment
(under sprinkler irrigation) was
located at El-Tena Plain region and
the second one (under surface
irrigation) was performed at South

East  Qantara area, Sinai
Governorate.
Soil samples were collected

before executing the experiments to
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asses soil characteristics and results
are shown in Table 1,A Water for
irrigation was from El-Salam canal (a
rather saline water) with the chemical
composition recorded in Table 1b.

The experimental design was
a randomized complete block,
involving 4 factors, executed with
three replicates. The plot area
was 20 m® (4 x5 m) in the first
experiment and 30 m’ (5 X6 m) in
the second one. The studied factors
were as fallows: '

1) Factor "A": Farmyard manure

FYM at two rates O and
20m°/feddan.
2) Factor "B": Nitrogen source

fertilizer: 3 sources; ammomum
sulphate (AS), ammonium nitrate
(AN) and calcium nitrate (CN).

3) Factor "C": Nitrogen rates; 75,
100 and 125 kg N fad" in the
first, experiment and 100, 125
and .150 kg N fed' in the
second experiment.

4) Factor "D": the number of splits
of mineral N: 6,8 and 10 splits in
the first experiment. 3,4 and 5
splits at the second experiment.

Thus the total number of
treatment combinations were 54 (2
FYM x 3 Source x 3 Rates x 3
spillitings), executed in 3 replicates.

Seeding rate was 70 kg seeds fed™
executed on 15 November, 2005. All
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normal agricultural practices were
performed. The schedule of applying
the N splits was as follows: (Splitting
done after 1%, irrigation).
For the First Experiment
(sprinkler irrigation)
1) 6 splits: every 10 days.
2) 8 splits: every 8 days.
3) 10 splits: every 6 days.
For the Second Experiment
(surface irrigation)
1) 3 splits: every 20 days
2) 4 splits: every 15 days.
3) 5 splits: every 10 days.

After complete maturity, wheat
were harvested and the yield of

grains and straw were estimated by
weighing the yield of 0.25 m’ area.

Plant Analysis

Plant samples were taken to
determine their content of N,P and
K after drying at 70°C till constant

weight. (Chapman and Pratt
1961).
Soil Analysis

1) Particle size distribution was
carried out by the international
pipette methods described by
Piper (1950).

2) Calcium carbonate was volumet-
rically determined using the
calcimeter according to Piper
(1950).



Table 1. Properties of the soils of the sites (Jocations), of the experiments farmyard manure and

irrigation water.

N

(a) Soil.
g Particle size i . .
g distribution ( % ) tsou % 4{) EE Soluble ions me/100 soil
5 Sand silt Clay O ME g Mg K Na' €O, HCO, ¢ SO;
1 8916 016 9.68 - sand 8.68 1.90 25 25 0.1 200 0.0 0.2 25 440
2 79.02 1.78 19.20 Sand loam  8.33 1.12 55 25 0.1 915 0.0 0.2 103 6.75

*pH: 1: 2.5 soil water suspension; EC in 1: 2.5: water extract; Location 1 and 2 are El-Tena

E' plain and South Qantara, Sinai
.: (b) Irrigation water.
< Soluble ions me/L EC
Ca” Mg Na© K €O, HCO, cf SO dsim
3.0 5.0 3.1 0.2 0.0 2.4 6.0 29 - 113
(c) Farmyard manure.
pH EC TSS Soluble ions nie/L _
125 dS‘m (%) " MgH Na K Co, Hco; c SO/

8.02 3.32 1.06 4.5 3.0 895 0.15 = 0.0 0.4 8.0 8.2
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3) Organic matter content was
determined by method of Walkley
and Black (Black, et al., 1965).

~ 4) Soil reaction pH was determined
in 1: 2.5 water suspensions by
pH meter (Jackson, 1973).

5) Electrical conductivity EC, as
well as soluble ions of the soil
was done to 1: 2.5 soil: water
W/y  extract according to
Richards (1969).

RESULTS AND
DISCUSSION

The experiments were conducted
during the season 2005/2006 at two
locations of South-East Qantara Sinai
Governorate to study the effect of
Farmyard manure "FYM", nitrogen
fertilizer sources "ammonium sulfate
(AS), ammonium nitrate (AN) and
calcium nitrate (CN)", nitrogen rates
and splits. The first experiment was
under sprinkler and the second was
under surface irrigation.

Grain Yield:

Under sprinklers irrigation

system .
The majority of effects proved no
stastical  significance, However,

results are discussed on the bases of
comparing means.

The grain yield is recorded in
Table "2-a". The grain yield ranged
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between 953 and 3249 kg.fed”, the
highest grain yield was obtained
under the application of 125 kg
N.fed! as ammonium nitrate at 8
splits in combination with FYM. The
lowest value was obtained under
application treatment of 100 kg N.
fed' as ammonium sulphate and 6
splits without application of FYM .
This means that the positive effect of
FYM augmented the positive effect
N mineral N-fertilizer. These results
are similar to results obtained by
Moselhy, (1995).

The obtained data revealed that
FYM application as a general trend,
increased grain yield by 38.4% . For
nitrogen sources, the data indicated

that ammonium nitrate increased
the grain yield by 5.6% and 10.8%

as compared by ammonium
sulphate and calcium nitrate,
respectively.

For nitrogen fertilizer rate, the
data indicated that increasing
nitrogen fertilizer application from
100 to 125 kg N.fed "' increased the
grain yield by 16.9%, while
increasing it from 100 to 150 kg
N.fed"' decreased the grain  yield
by 2.6% and increasing the
nitrogen rate from 125 to 150
N.fed"! decreased the grain yield
by 9.7%.
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For nitrogen rate splitting, the
data indicate that increasing N
splitting from 6 to 8 and 10 splits
increased the grain yield by 8.4%
and 1.9%, respectively.

In general, it may be
recommended that the most
effective treatment in application
of ammonium nitrate at 125 and 8
splits combined with FYM.

Under surface irrigation system

Under this irrigation system, the
N rates were 75, 100 and 125 kg
N.fed" and splitting by 3,4 and 5
splits. The only significant affect
was due to N rate; the main effects
of FYM, N-source, or splitting
were not significant.

The grain yield was recorded in
Table 2-b. The grain yield ranged
between 2800 and 4788 kg fed .
The highest yield was obtained
under application of 100 kg N.fed™'
as calcium nitrate in 3 splits
without FYM. The lowest was
obtained by application of 100 kg
N. fed' as ammonium nitrate, 4
splits with FYM.

The obtained data revealed that
the main effect of FYM
application gave a non-significant
decrease of 7.4% in grain yield.

For nitrogen sources, the data
indicated that calcium nitrate
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application gave slight greater yields
of 3.5 and 6.0% as compared with
ammonium sulphate and ammonium
nitrate, respectively.

For nitrogen fertilizer rates, the
data indicate that the main effect of
increasing nitrogen rate from 75 to
100 and to 125 kg N. fed”! increased
the grain yield significantly by 2.9
and 8.0, respectively.

For nitrogen splitting, the data
showed no significant effect and
the 6.2 and 7.4% increase given by
the 5 splits over the 3 and 4 splits,
respectively were not statistically
significant. In general, there was a
trend of apositive significant
increase in grain yield of wheat
due to increasing N fertilizer rates
these results are in full agreement
with those results of (Abdul Galil
et al. 1980 and Abd El-Latif and
El-Tuhamy 1986; El-Ghareib and
El-Monouifi, 1988 and El-Bana and
Aly, 1993, Maha Abd-Alla and
Bassiouny, 1994.  El-Naggar
(1999), Metwally (2000), Abd
El-Maksoud (2002), Rabei (2003),
Abd El-Hameed (2004), Mostafa
et al. (2004), Nassar et al. (2004),
Salem et al. (2004), Mengel et al.
(2006), Shaban and Helmy (2006)
and Shaban and Abd El-Rhman
(2007).



Table 2. Grain yield (kg fed™) as influenced by application of FYM, inorganic N sources, N rates and No
of N-splits

(a) Sprinkler irrigation system

N# N Without FYM With FYM Mean FYM
Source kgl: a;eed-x 6 N sg; lits 10 Mean N sé)l'ts 10 Mean N sghts {0 Mean
S 100 953 1734 1639 1442 2139 2607 2213 2320 1546 2171 1926 1881
A 125 1525 2186 1760 1824 2643 2970 2380 2664 2084 2578 2070 2244
150 1334 1612 1760 1569 1833 2116 1718 1896 1594 1864 1739 1732
Mean 1271 1844 1720 1611 2212 2564 2103 2293 1741 2204 1912 1952
100 1609 1747 2113 1823 2235 1969 1677 1960 1922 1858 1895 1892
AN 125 2031 1968 2431 2144 2535 3249 2366 2717 2283 2609 2399 2430
150 1543 1654 1713 1637 2379 2156 1740 2092 1961 1905 1727 1864
Mean 1728 1790 2086 1868 2383 2458 1928 2256 2055 2124 2007 2062
100 1044 1463 1506 1338 2453 2021 2606 2360 1749 1742 2056 1849
CN 125 1537 1895 1680 1704 2034 2191 1796 2007 1786 2043 1738 1856 .
150 1539 1718 1612 1623 2599 1891 1904 2131 2069 1805 1758 1877
Mean 1373 1692 1599 1565 2362 2034 2102 2166 1868 1863 1851 1861
Mean of N rate
100 1202 1648 1753 1611 2276 2199 2165 2283 1739 1924 1959 1874
125 1698 2017 1957 1868 2404 2804 2181 2256 2051 2410 2069 2177
150 1472 1661 1695 2293 2277 2054 1787 2166 1875 1858 1741 1825
G. Mean 1457 1775 1802 1678 2319 . 2352 2044 2239 1888 2046 1923 1958
L.S.D at 0.05: (A:FYM; B: N-Source; C: N-rate; D: N-splitting)
A NS BC NS ABD NS
B NS ABC NS CDh 5.9
AB NS D NS ACD NS
C NS AD NS BCD 47.0
AC NS BD NS ABCD 46.0

D

*:  AS= Ammonium sulphate,

AN = Ammonium nitrate

CN = Calcium nitrate
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Table 2. Cont.
(b) Surface irrigation system.

N N Without FYM With FYM Mecan FYM
Source kgl:afteil" 3 N s‘{)hts s Mean N s‘{)hts s Mean 4 N s%)hts s Mean
75 3322 2542 3738 3201 4119 4568 3917 4201 3721 3555 3828 3701
AS 100 2672 3600 4690 3655 3277 3180 3654 3370 2976 3390 4172 3713
125 3702 3306 3663 3557 4454 4324 4435 4404 4078 3815 4049 3981
Mean 3233 3150 4030 3471 3930 4024 4002 3992 3591 3587 4016 3732
75 - 3738 3493 2875 3369 3415 3875 3589 3627 3576 3684 3232 3498
AN 100 3053 4187 4551 3930 3663 2800 3801 3421 3358 3493 4176 3676
125 3565 3344 4047 3652 3650 4056 3916 3874 3608 370 3981 3763
Mean 3452 3675 3825 3650 3576 3577 3769 3641 3514 3626 3797 3646
- 75 3863 2861 4122 3615 3344 3899 3785 3676 3604 3380 3954 3646 -
N CN 100 4788 3657 4439 4295 3489 4070 3398 3652 4138 3864 3919 3974
S 125 4360 4335 3677 4124 3858 3468 4136 3821 4109 3902 3907 3972
o Mean 4337 3618 4079 4011 3564 3813 3773 3716 3950 3715 3926 3864
< Mean of N rate
75 3641 2966 3579 3395 3626 4114 3764 3835 3634 3540 3671 3615
100 3505 3815 4560 3960 3476 3350 3618 3481 3491 3582 4089 3721
125 3876 3662 3796 3778 3987 3950 4162 4033 3932 3806 3979 3905
G. Mean 3674 3481 3978 3711 3697 3805 3848 3783 3685 3643 3913 3747
L.S.D at 0.05: (A: FYM; B: N-Source; C: N-rate; D: N-splitting)
A NS BC NS ABD
B NS ABC NS CD NS
AB 002.4 D NS ACD NS
C 014.9 AD NS BCD NS
- AC 032.6 BD NS ABCD NS

*:  AS = Ammonium sulphate, AN = Ammonium nitrate
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CN = Calcium nitrate
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The increase in wheat grain
yield due to splitting the added N
doses was mentioned by (Eid er
al., 1981; Baker ef al., 1983, Abd
El-All 986, Abdel-Raouf et al.,
1988; Abd El-Maaboud 1991 and
Megahed 1991), Basilious (1992),
Dawood (1994), El-Sherbieny et
al. (1998), Hanna and Abd EI-El-
Mottaleb (1998) and Mwafy
(1999).

Straw yield:

Under sprinkler irrigation
system

The straw yield was recorded
and tabulated in Table 3-a. The
straw yield ranged between 1199
and 3238 kg N fed”', The highest
straw yield was obtained by
application of 125 kg fed’ as
ammonium nitrate in 10 splits in
combination with of FYM. The
lowest value was obtained under
application treatment of 150 kg
N.fad" as ammonium sulphate in
10 splits without application of
FYM.

The obtained data revealed that
FYM application as a general
trend, increased straw yield by
18.5%.

For nitrogen sources, the data
indicated that ammonium nitrate
application increased straw yield
by 4.9 and 6.1% over yields given
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by ammonium sulphate and

calcium nitrate, respectively.

For nitrogen fertilizer rate, data
indicate that increasing N rate
from 100 to 125 kg N. fed'
increased straw yield by 1.9%,
while increasing the rate from 100
to 150 kg N. fed™ decreased straw
yield by 8.4%.

For nitrogen splitting, the data
showed that 8 splits increased the
straw yield by 2.9 and 6.4% as
compared by 6 and 10 splits,
respectively.

As a general trend, the
application of ammonium nitrate
by the rate of 125, 8 kg N fed™' and
splits under using FYM increased
the straw yield. These results are
similar to results obtained by
Moselhy (1995).

Under surface irrigation
system

The straw yield was recorded in
Table (3-b). The straw yield
ranged between 3594 and 6558 kg
N.fed' . The highest straw yield
was obtained by application of
100 kg N.fed! as ammonium
sulphate and 5 splits without
application of FYM. The lowest
straw yield was obtained under
application of 75 kg N.fed' as
calcium nitrate and 4 splits without
application of FYM.
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Table 3. Straw yicld (kg fed™) as influenced by application of FYM, inorganic N sources, N rates and No

of N-splits
(a) Sprinkler irrigation system
N N Without FYM With FYM Mean FYM

Source kgl:aftced" ¢ nglits 10 Mean ng;litsim Mean nglits 1o Mean

100 1435 2195 2566 2065 3060 2904 2743 2902 2248 2549 2654 2484

AS 125 2319 2045 2284 2216 2610 2971 2984 2855 2465 2508 2636 2535
150 2678 2363 1199 2080 2436 2791 2061 2429 2557 2577 1630 2255

Mean 2144 "2201 2016 2120 2702 2889 2596 2729 2423 2545 2306 2425
100- 2439 2944 2009 2464 2645 2543 2393 2527 2542 2744 2201 2496

AN 125 2310 2736 2000 2349 2815 2568 3238 2873 2563 2652 2619 2611
150 2463 2062 2840 2455 3080 2567 2162 2603 2771 2315 2501 2529

Mean 2404 2581 2283 2423 2847 2559 2598 2668 2625 2570 2440 2545
100 1711 2250 2865 2275 2499 2512 3117 2709 2105 2381 2991 2492

CN 125 2284 2631 1857 2257 2427 2712 2877 2672 2355 2672 2367 2465
150 2151 2500 1511 2054 2916 2559 2098 2424 2533 2379 1805 2239

Mean 2048 2460 2078 2195 2614 2494 2697 2602 2331 2477 2388 2399
Mean of N rate
100 1862 2463 2480 2268 2735 2653 2751 2713 2298 2558 2615 2490
125 2304 2470 2047 2274 2617 2750 3033 2800 2461 2610 2540 2537
150 2431 2309 1850 2197 2810 2539 2107 2486 2621 2424 1979 2341
G. Mean 2199 2414 2126 2216 2721 2647 2630 2666 2460 2531 2378 2456
L.S.D at 0.05: (A: FYM; B: N-Source; C: N-rate; D: N-splitting)
A NS BC 0.0394 ABD 0.0404
B 0.0005 ABC NS CD 0.0012
AB 0.0509 D 0.0005 ACD NS
C NS AD NS BCD NS
AC NS BD 0.0153 ABCD 0.0042
Yo AS = Ammonium sulphate, AN = Ammonium nitrate CN = Calcium nitrate



Table 3. Cont.

(b) Surfacc irrigation system

N* N Without FYM With FYM Mean FYM
. rate N splits - N splits N splits
Souree K ;Lfcd" 3 4 5 Mean 4 5 Mean 3 4 5 Mean
75 5077 3886 4776 4580 4702 4847 5784 S111 4889 4367 5280 4845
AS 100 3750 4792 6558 5034 5259 5320 5261 5280 4504 5056 5910 5157
125 4176 5329 4860 4788 5824 S804 5832 3820 3000 5566 5346 3304
Mecan 4335 4669 5398 4801 5261 5324 3626 5404 4798 4996 5512 5102
75 5300 4386 4337 4674 4550 4493 4775 4606 4925 4439 4556 4640
AN 100 4625 5362 5159 5049 5352 4116 4948 4805 4988 4739 5054 4927
125 4832 5353 5091 5092 4786 5420 5659 5289 4809 5386 5375 5190
Mean 4919 5033 4862 4938 4896 4676 5128 4900 4908 4855 4995 4919
75 4477 3594 5273 4448 4913 4236 4830 4659 4695 3915 5052 4554
CN 100 6335 6436 5258 6010 4377 4093 4430 4300 5356 5265 4844 5155
125 5148 5442 5131 5240 5154 4326 4843 4774 5151 4884 4987 5007
Mean 5320 5157 5221 5233 4815 4218 4701 4578 5067 4688 4961 4905
Mean of N rate
75 4951 3935 4795 4567 4721 4525 5129 4722 4836 4240 4962 4680
100 4904 5530 5659 5364 4996 4510 4880 4795 4950 5020 5269 5080
125 4719 5374 5028 5040 5255 5183 5445 5294 4987 5279 5236 5167
G. Mean 4858 4953 5160 4991 4991 4739 5151 4961 4924 4846 5156 4976
D at 0.05: (A: FYM; B: N-Source; C: N-rate; ~ D: N-splitting,
A NS BC NS ABD NS
B NS ABC NS CD NS
AB 002.4 D NS ACD NS
C 014.9 AD NS BCD NS
AC 032.6 BD NS ABCD NS
%:  AS=Ammonium sulphate, AN = Ammonium nitrate CN = Calcium nitrate
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For nitrogen sources, the data
indicated that ammonium sulphate
increased the straw yield as
compared with ammonium nitrate
and calcium nitrate.

Regarding nitrogen rate, the data
indicated that increasing nitrogen rate
increased straw yield.

For nitrogen splitting, the data
indicate that splitting N rate to 5
splits increased straw yield greater
than 3 or 4 splits, Moselhy, (1995),
reported increased straw yield by
increasing N rate. Also The results
obtained by Gaber (1988) and Aly
and Maha Abd-Alla and Bassiouny
(1994) Moselhy (1995) showed an
increase in wheat straw yield as a
result of at increasing rates. FEid
(1977), Abdel-Raouf et al. (1988)
and Abd-Maaboud (1991), reported
that splitting of N fertilizer increased
straw yield of wheat.

1000-grains weight

Under sprinkler irrigation
system

Data for the 1000-grain weight
are in Table 4a. The 1000-grain
weight ranged between 38.83 and
56.67 g." The greatest value was
obtained by application of 150 kg
N/fed” of calcium nitrate in 10
splits without using FYM; and the
lowest value was obtained by 100
kg N/fed! as ammonium sulphate
in 6 splits with using FYM.

Alj, et al.

Application of FYM increased
the 1000-grains weight by 3:3%.

For nitrogen sources, the data
indicated that ammonium nitrate
application increased the 1000-grain
weight by 5.6% and 13% as
compared with ammonium sulphate
or calcium nitrate, respectively. For
N fertilization rate, the data indicated
that increasing N rate from 100 to
125 and 150 kg N/fed”' increased the
1000-grain weight by 3% and 2.9,
respectively.

Regarding splitting of N, the
data indicated that increasing N
splitting from 6 to 8 and 10 splits

increased the 1000-grain weight by
3.3% and 5.8%, respectively.

Under surface irrigation
system

Data regarding the 1000-grain
weight under surface irrigation
system are tabulated in Table 4b. The
1000-grain - weight ranged between
27.03 and 56.9. The greatest value
was obtained under application of
100 kg N/ed' of ammonium
sulphate as 5 splits without suing
FYM; and the lowest value was
obtained under application of 75 kg
N/fad’ and as ammonium sulphate
as 4 splits without using FYM.
Application of FYM increased the
1000-grains weight by an average
2.4%.



Table 4. 1000-grain weight (g.) as influenced by application of FYM, inorganic N sources, N rates and No
of N-splits,
(a) Sprinkler irrigation system

N* N Without FYM With FYM Mean FYM
rate N splits N splits N splits
Source ke fed’ 6 8 10 Mean 6 3 10 Mecan 6 3 10 Mean
100 4147 4980 4590 45.72 38.83 50.37 56.30 4841 40.15 50.08 50.79 47.07
AS 125  47.73 4717 5450 49.80 5033 53.67 47.40 5047 49.03 50.42 5095 50.13
150  48.47 52.33 5137 50.72 48.93 49.80 53.57 50.77 48.70 51.07 52.47 50.74
Mean 45.89 49.77 50.59 48.75 46.03 51.28 5233 49.88 45.96 50.52 51.46 49.32
100 50.63 52.60 5290 52.04 50.83 49.57 56.33 52.24 50.73 51.08 54.62 52.14
AN 125 57.00 52.47 5323 54.23 52.03 49.93 54.77 52.24 5452 51.20 54.00 53.24
150 51.80 52.83 52.80 52.48 49.37 47.50 51.23 4937 50.58 50.17 52.02 50.92
Mean 53.14 52.63 5298 5292 50.74 49.00 54.11 51.29 51.94 50.82 53.54 52.10
100 4523 5347 5223 5031 4950 51.70 51.67 5096 4737 52.58 51.95 50.63
CN 125  49.67 51.80 4840 49.96 55.67 49.13 51.57 52.12 52.67 50.47 4998 51.04
150 48.07 49.67 56.67 51.47 5433 55.583 51.33 53,73 51.20 52.60 54.00 52.60
Mean 47.66 51.64 52.43 50.58 §3.17 52.12 51.52 5227 5041 51.88 5197 51.42
Mean of N rate
100 45.78 51.96 5034 4936 46.39 50.54 54.68 50.54 46.08 51.52 49.95 49.95
125 51.47 5048 52.04 5133 52.68 5091 51.24 51.61 52.07 50.69 51.64 51.47
150 49.44 51.61 53.61 51.56 50.88 50.94 52.04 51.29 50.16 5128 52.83 51.42
G. Mcan 48.80 5135 52.00 50.75 4998 50.80 52.66 51.15 49.44 51.07 52.33 50.95
L.S.D at 0.05: (A: FYM; B: N-Source; C: N-rate; D: N-splitting)
A NS BC 0.0394 ABD 0.0404
B 0.0005 ABC NS CD 0.0012
AB 0.0509 D 0.0005 ACD NS
C NS AD NS BCD NS
AC NS BD 0.0153 ABCD 0.0042

*:  AS = Ammonium sulphate,

AN =

Ammonium nitrate

CN = Calcium nitrate
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Table 4. Cont.

(b) Surface irrigation system

N#* N Without FYM With FYM Mean FYM

. ol enlits J :

Source kgl:aftccd" 3 N si)hts . Mean 3 N s&)hts s Mean N sAﬂlts ; Mean
AS 75 52.57 27.03 51.47 43.69 51.03 49.23 51.30 50.52 51.80 38.13 51.38 47.11
i 100 4920 55.10 56.57 53.62 52.07 51.07 55.20 52.78 50.63 53.08 55.88 53.20

125 49,27 35817 53.03 53.539 54.13 56.07 48.87 53.02 5170 57.27 5095 53.31

Mean . 5034 46.87 53.69 5030 5241 52.12 51.79 52.11 51.38 49.49 5227 51.20

75 52.50 4740 51.17 5036 53.73 56.13 59.07 5631 53.12 51.77 55.12 53.33

AN 100 5430 49.40 54.50 3273 52.80 51.87 51.60 52.29 53.55 50.63 53.05 52.41

125 53.17 47.17 56.23 52.19 53.10 52.57 51.90 52.52 53.13 94.87 54.07 52.36

Mean 53.32 4799 53.97 51.76 5321 5352 54.19 53.64 5327 50.76 54.08 52.70:

75 53.53 5237 S55.77 53.89 50.90 48.87 35430 51.36 5222 50.62 35.03 52.62

CN 100 52.40 44.07 5257 49.68 53.17 52.07 54.77 53.33 52.78 48.07 53.67 51.51

125 52.37 56.40 51.03 53.27 54.38 48.00 54.17 52.18 53.38 52.20 52.60 52.73

Mecan 32,77 5094 53.12 52.28 52.82 49.64 54.41 5229 52.79 5029 53.77 52.28
Mecan of N rate

75 52.87 42.27 52.80 4931 51.89 5141 54.89 52.73 5238 46.84 53.84 51.02

100 51.97 4952 5454 S52.01 52.68 51.67 53.80 52.73 52.32 50.59 5420 52.37

125 51.60 54.01 5343 53.02 53.87 52.21 51.64 5278 52.74 53.11 5254 52.80

G. Mean 52.14 48.60 353.59 5145 52.81 51.76 53.46 52.68 52.48 350.18 3.33 52.06

L.S.D at 0.05: (A: FYM B: N-Source; C: N-rate; D: N-splitting

A NS BC 0.0089 ABD NS

B NS ABC 0.0454 CD 0.0334

AB NS D 0.0039 ACD NS

C NS AD NS BCD 0.0057

AC NS BD NS ABCD. 0.0255

%*:  AS = Ammonium sulphate,

AN = Ammonium nitrate

CN = Calcium nitrate
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For nitrogen sources, the data
indicated that ammonium nitrate
application increased the 1000-
grain weight by 2.9 and 0.3% as
compared by ammonium sulphate
and calcium nitrate, respectively.

Concerning N fertilization rate,
the data indicated that increasing N
rate from 75 to 100 and 125 kg
N/fed” increased the 1000-grain
weight by 2.6% and 3.5%,
respectively.

Regarding N splitting, the data
indicated that using 5 splits increased
the 1000-grain weight than 3 or 4
splits.

As a general trend, the obtained
data indicated that increasing the
effect of N application confirm the
results obtained by Khalil (1979)
Baker et al. (1983) Salem (1984),
Comaa and Ghanem (1985) Adel-
Latif and Tuuhamy (1986); Maha
& Basiouny (1994).

Also, Sedan et al. (1975), Eid
(1977); Abd All (1986), Gaber
(1988), Sadik (1990); Abd El-
Maaboud (1991); Sajo et al.
(1992); and Moselhy (1995)
reported increased value of 1000-
grain weight due to splitting N.

For N carriers, the results agree
with those obtained by Eid (1977)
who mentioned that 1000-grain
weight of wheat was significantly
increased due to N additions as AS or
U compared by AN.
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Grains protein content

Under sprinklers irrigation

system

Data for grain protein yield are
recorded in Table S5a. The grain
protein yield ran]ged between 20.02
and 82.83 kg.fed™. The greatest value
of protein was obtained by the
application of 125 kg fed' of
calcium nitrate in 8 splits using
FYM. On the other hand, the lowest
value was obtained under application
of 100 kg fed' as ammonium
sulphate in 6 splits without using
FYM.

With regard to the effect of
FYM application, the data showed
that using FYM increased grain
protein by 22.7%.

Studying the cffect of nitrogen
sources, the data indicated that
application of ammonium nitrate
increased the grain protein yield
by 16.8% and 27.06% as compared
by ammonium sulphate and
calcium nitrate, respectively.
Application of ammonium nitrate
increased the protein yield by 8%
as compared by calcium nitrate.

For clarifying to the effect of
nitrogen fertilization rate, the data
indicated that application rate of 125
kg N/fad increased grain protein by
7.7% and 107% as compared with
the rates 100 and 150 kgfed”,
respectively.
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Table 5. Grain protein yicld (kg fed™) as influenced by application of FYM, inorganic ° sources, N rates

and No of N-splits.
(a) Sprinkler irrigation system
N# N Without FYM With FYM Mean FYM
rate N splits ' Nsplits N splits
Source 1o foq! 6 8 10 Meam ¢ g o Mem ; 1o Mean
S 100 125.1 254.7 250.6 210.1 223.1 303.1 296.1 274.1 174.12 278.87 273.33 242.11
A 125 | 139.1 288.4 242.0 2232 2527 3392 2423 278.1 19594 313.80 242.14 250.63
150 142.0 2672 291.6 233.6 247.5 282.1 207.5 245.7 194.74 274.66 249.52 239.64
Mean 1354 270.1 2061.4 2223 241.1 308.1 248.6 205.9 188.27 289.11 255.00 244.12
100 247.1 212.3 314.3 2579 2724 287.2 263.1 2742 239.76 249.73 288.66 266.04
AN 125 237.1 193.8 386.0 272.3 344.3 515.8 346.0 402.7 290.73 355.77 366.03 337.51:
150 191.0 181.9 222.1 1984 267.1 4383 212.8 306.1 229.05 310.14 217.47 252.22
Mean 225.1 196.0 307.5 242.8 292.6 414.4 274.0 327.7 259.84 30521 290.72 285.26
100 148.3 247.8 1944 196.8 257.7 216.0 3354 209.7 203.01 231.90 264.92 233.28
CN 12§ 2364 178.0 212.6 209.0 163.6 261.5 211.4 212.2 200.01 219.75 212.01 210.59
150 132.3 226.6 238.2 199.0 3222 243.6 214.6 260.1 227.28 235.05 226.41 229.58
Mean 172.3 217.5 215.1 201.6 247.9 240.3 253.8 247.3 210.10 228.90 234.45 224.48
Mean of N rate
100 173.5 238.2 253.1 221.6 251.1 268.8 298.2 272.7 212.29 253.50 275.64 247.14
125 204.2 220.1 280.2 234.8 253.6 372.8 266.6 297.7 228.89 296.44 273.39 266.24
150 155.1 2253 250.6 210.3 270.0 321.3 211.6 270.6 217.02 273.28 231.13 240.48
G.Mean 177.6 227.9 261.3 2223 261.2 3209 258.8 2803 219.40 274.41 260.05 251.29
L.S.D at0.05: (A: FYM; B: N-Source; C: N-rate; D: N-splitting
A 0.0000 - BC 0.0600 ABD 0.0000
B 0.0000 ABC 0.0000 CD 0.0005
AB 0.0013 D 0.0000 ACD 0.0000
C 0.0002 AD 0.0000 BED 0.0009
AC 3.0000 BD 0.6000 ABCD 0.0000

*:  AS = Ammonium sulphate,

AN = Ammonium nitrate

CN = Calcium nitrate



Table 5. Cont.

(b) Surface irrigation system

N N Without FYM With FYM Mean FYM
rate N splits N splits N split
Source ke. fed’ 3 f Mean 3 f 5 Mean 3 sf s 5 Mean
AS 75 3225 2301 2913 548.0 575.6 4839 5358 4353 4029 4029 413.6
100 2072 365.6 249.4 280.1 338.6 299.1 3059 2437 352.1 2373 2777
125 336.2 284.5 323.6 3550 385.6 415.8 3854 345.6 335.1 383.0 354.6
Mean 288.6 2934 288.1 3944 433.2 399.6 409.1 341.6 363.4 341.0 348.6
75 310.6 422.0 364.9 3239 356.8 392.5 357.7 3173 4244 3423 3613
AN 100 239.2 3759 354.4 3264 223.1 380.1 3099 282.8 299.6 414.1 3322
125 301.0 292.6 296.0 371.8 219.8 291.1 2942 336.5 256.2 2928 295.2
Mean 283.6 386.8 338.4 340.7 266.5 3545 320.6 312.2 326.7 349.7 329.6
75 421.4 2413 326.1 1783 356.5 384.0 3063 2999 298.9 349.8 316.2
CN 100 411.5 3714 393.6 360.4 363.7 261.2 498.4 386.0 622.5 329.6 446.0
125 333.8 4533 357.6 550.5 3354 580.8 488.9 4922 3944 4333 4233
Mean 3889 3553 359.1 363.1 521.8 408.6 431.2 376.0 438.6 3709 3952
Mean of N rate
75 358.5 321.1 327.4 350.1 429.6 420.1 3999 350.8 3754 3649 363.7
100 286.0 371.0 3325 3223 4784 3135 3714 3042 4247 3270 3520
125 323.7 3435 325.8 4258 313.6 429.2 389.5 3748 328.6 369.7 357.7
G. Mean 320.4 345.2 328.5 366.0 407.2 387.6 3869 343.3 376.2 3539 357.8
L.S.D at0.05: (A: FYM; B: N-Source; C: N-rate; D: N-splitting)
A 0.0006 BC 0.0000 ABD  0.0089 -
B 0.0051 ABC 0.0089 CD 0.0140
AB 0.0033 D NS ACD  0.0210
C NS AD NS BCD  0.0038
AC NS BD NS ABCD 0.0000

*: AS = Ammonium sulphate,

AN = Ammonium nitrate

CN = Calcium nitrate

8002 (S) *ON S€ ‘104 “say M3y T S1zvdvZ

6601



1100

Regarding the effect of nitrogen
splits, the data showed that using 8
splits increased protein yield by
25.1% and 5.5% as compared with 6
splits and 10 splits, respectively.
Using 10 splits increased the protein
yield by 18.5% as compared with 6
splits. _

Under surface irrigation

system

Value for grain protein yield
shown in Table Sb ranged between
28.08 and 92.93 kgfed' The
greatest value was obtained by
application of 125 kg fed"' in the
form of calcium nitrate in 5 splits
with using FYM, and the lowest one
was obtained under application of
100 kg.fed' as ammonium sulphate
in 5 splits without using FYM.

Regarding the effect of FYM
application, the data showed that
using FYM increased grain protein
yield by 37.5%.

Concerning the effect of nitrogen
source, the data indicated that
application of calcium nitrate
increased the protein yield by 13.8%
and 19.9% as compared with
ammonium sulphate and ammonium
nitrate, respectively. Application of
ammonium sulphate increased
protein yield by 5.4% as compared
with ammonium nitrate.

Studying the effect of ﬁitrogen

fertilization rate, the data indicated
that application rates of 100 kg fed™!

Ali, et al.

gave that highest values that given
by 75 or 125 kg N/fed™. .

With regard to the effect of
nitrogen splitting, the data showed
that using 5 splits increased protein
yield by 3.1% as compared with 3
splits and 4 splits increased protein
by 9.6% and 6.3% as compared
with 3 and S splits, respectively.

The results obtained in this
experiment showing the effect of
N levels are in agreement with
those obtained by Russel (1973),
Below et al. (1981), Moselhy
(1995), Kotb (1998), and Menget
et al. (2006). Comparing the
different N carriers effect on the
grain protein content, similar
results were obtained by Hassan
and El-Soliti (1973), Eid (1977),
El-Baisary et al. (1982) and Nour
et al. (1989) and Mostly (1995).
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