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ABSTRACT: In salt affected soil, wheat plants suffer from many
problems related to soil salinity and alkalinity which affected the
wheat productivity and retard the availability of nutrients in soil and
their uptake by plant. The present investigation aimed to raise the
productivity of wheat plants grown under the previous condition and
investigate the possibility of the partial replacement of N-fertilization
along with improving the poor physical, chemical and biological soil
characteristics by the application of some soil amendments,
Therefore, two field experiments were carried out at Sids Agric. Res.
Station, Agric. Res. Center during the two winter seasons 2002/2003
and 2003/2004. The amendments were added at levels of 20 m’/fed.,
for farmyard manure as well as 1 and 5 ton/fed. for sulphur and
gypsum, respectively. N-fertilization was applied at 37.5 and 75 kg
N/fed. In addition, Zn, Mn, Fe and Cu were added in the EDTA form
at rates of 0.3 g/L for Zn, Mn and Fe and 0.15 g/L for Cu.
The obtained results clearly showed that:
1-Wheat grain and straw yields as well as their NPK contents and
grain protein content significantly responded to the application of
soil amendments. In this concern, chemical amendments (sulphur
and gypsum) recorded higher values than those attained with the
application of farmyard manure. Yet, sulphur gave the highest
values for all previous parameters compared with the other
amendments.
2-For obtain the highest economic grain and straw yields, it must
fertilize the soil with the optimum rate of N, i.e. 75 kg N/fed.
3-N-fertilization was the most effective factor compared with the soil
amendments and foliar spraying of micronutrients concerning its
effect on wheat quantity and quality.
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4-Application of soil amendments and foliar spraying of micronutrients
promote the use efficiency of N-fertilization. This significantly
reflected on grain and straw yields and gave the better nutritive
content than the control plants received the recommended dose of
N and did not reclaim or spray with micronutrients. In this
concern, the addition of 1 ton S + 75 kg N/ffed. + 0.3 g Zn/L gave
the highest increments of yield quantity and quality parameters,
whereas, the application of farmyard manure at the same previous
rate of N-fertilization scored the least increments.

5-The application of all soil amendments decreased soil pH. Elemental S
had the superiority effect followed by gypsum and farmyard
manure in a descending order. However, marked decreases in both
soluble and exchangeable sodium as well as significant increases in
soluble and exchangeable éalcium were observed by the addition of
all amendments. In this respect, gypsum gave the highest values
compared with the other amendments .

Therefore, it could be concluded that the application of 1 ton

S+ 75 kg N/fed. + 0.3 g Zn/L in the EDTA form (400 L/fed.) is the

best formula for the wheat plants under the condition of salt affected

soils for achieving the best wheat crop, improving its nutritive
content and raising grain protein content.

Key words:Nitrogen fertilization, Wheat plant, Salt affected soils,

Amendments, Micronutrients.

INTRODUCTION

Wheat is considered the first
produced cereal, but its cultivated
area produces only about 30% of the
domestic needs. To overcome this
problem, attention has been paid to
improve the quantity and quality of
total production through improving
the soil properties, good management
of soil fertilization and foliar
spraying of micronutrients.

Considerable and long lasting
effects have been recognized in

Egyptian agriculture as a result of
the shifting of soil pH towards
alkalinity that affects the equilibra
and availability of nutrients in the
soil especially phosphorus and
micronuirients. So, some plant
disorders are already arised. Hence,
serious steps at permanent and
adequate use of bio- and chemo-
corrective additive should be planned
to bridge the gap of nutrients
unavailability and solve the problems
relating to soil degradation those
reflect on the resultant crops. In this
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concern, many researchers advice
the using of chemical amendments
such as gypsum and sulphur as
well as organic farmyard manure
as sake of improving the poor
physical, chemical and nutritional
properties of the deleterious soils
(Khader- Saffaa, 1998, El-Mastry,
2001 and Salem, 2003). Successful
reclaimation should aim to replace
exchangeable Na* by Ca®’ when
leaching process takes place. Then,
some decreases in pH and EC of
soil occurred to become suitable
for nutrient availability and uptake.

Nitrogen is one of the major
nutrients for various plants especially
wheat and other cereals as sake of
producing the economic yield. Its
essential role may be attributed to
onc or all of these reasons:

1- N is constituent of all proteins
and nucleic acids and hence of
all protoplasm, Russell (1973).

2- N enhances the meristematic
activities consequently, increase-
ing the cell size that manifested in
internode elongation, (Sabry
et al., 1999 and Osman ef al.,
2000).

3- N increases the nutricnts uptake,
capacity of photosynthesis

assimilation in building met-

abolits, its translocation and
accumulation in the sink

(E1-Masry, 2001 and Fathi ef al

2003).
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Wheat is one of the crops that
are highly responsive to the addition
of micronutrients. El-Masry (2001)
and Nassar ef al. (2002) attributed the
promoting impacts of micronutrients
to their capability to enable the plants
to grow well and improve trans-
ferring the photosynthetic substances
from leaves to grains during the
synthesis process because of their
effects on enzymatic group cones-
quently, the weight of grains
increases.

Therefore, the present investiga-
tion was undertaken to study the
possibility of the partial replace-
ment of mineral nitrogen fertilization
along with improving the poor soil
physical, chemical and biological
characteristics by the application of
some soil amendments and supplying
the plants with their micronutrients
requirements. The  comparisons
between the effects of soil amend-
ments, micronutrients and their
interactions under the two levels of
N-fertilization on the wheat grain and
straw yields as well as their chemical
compositions were also taken into
consideration.

MATERIALS AND
METHODS
Two field experiments were

congucted at Sids Agric. Res
Station, Beni Sowif governorate
during 2002/2003 and 2003/2004
growing seasons. Representative
soil samples (0-30 cm) were taken

before performance of the
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experiments. Some soil physical
and  chemical analyses were
performed according to Richards
(1954) and Jackson (1973),
respectively and presented in
Table (1). Gypsum and sulphur
requirements were also determined
according to Schoon-over's equation
as recorded by Richards (1954).

Each experiment included thirty
treatments which were the comb-
inations of three soil amendments,
two levels of N-fertilizaiion and five
types of micronutrients. . The layout
of the experiments was split-split plot
design with three replicates. Each
replicate was divided into three main
plots. The first and second ones were
treated with ‘1 and 5 ton/fed, for
sulphur and gypsum, respectively.
However, the third main plot was
treated with farmyard manure at 20
m’/fed. Fach plot was randomly
subdivided into two subplots. The
first subplot was fertilized with 37.5
kg Nffed. but the other one was
fertilized with 75 kg N/fed. The
investigated micronutrients, i.e. Zn,
Fe, Mn, Cu and their mixture were
foliar sprayed as EDTA form at 0.3
g/L for Zn, Fe and Mn and 0.15 g/L.
for Cu and randomly distributed
inside each subplot as sub sub plots.
Control treatment received 75 kg
Nffed. and didn't receive any soil or
foliar treatments. Basic application
of 15 kg P,0s/fed. was applied
to all plots in the form of single
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superphosphate (15% P,0s). The
other usual cultural processes of .
wheat plants were practiced. The
wheat grains variety "Sids 1" at a rate
of 60 kg/fed. wete drilled in rows of
15 cm apart within plots of 3 x 3.5 m
on 25" and 28™ November for the 1
and 2™ seasons, respectively.

At harvesting, a sample of 20
plants from every plot were
randomly chosen to determine some
yield attributes namely number of
spikes/mz, number of spikelets/spike,
grain weight/spike and 1000 grain
weight. However, grain and straw
yields were recorded on plot basis.
Then, the corresponding values per
feddan were estimated as ardab and
ton/fed. for grain and straw yields,
respectively. N, P and K percentage
of both wheat grains and straw were
determined in wet digested extract
using the methods described by
Chapman and Pratt (1961). Crude
protein in grains (kg/fed.) was
determined by multiplying the values
of N-content in grains (kg/fed.) by
5.7, according to A.O.A.C. (1980).

Data obtained were statistically
analyzed using the combined
analysis of the two growing seasons,
according to Gomez and Gomez
(1984). The significant differences
among the means were tested using
the least significant difference
(L.S.D.) at the 5% level of
significance.



Table (1): Mechanical and chemica! characteristics of the soils under investigation:
(a) Mechanical analysis .

Total Organic Particle size distribution (%)
Texture
Season CaCO; matter . . class
(%) (%) Coarse sand | Fine sand Silt - Clay -
2002/2003 2.6 1,70 0.8 17.3 27.0 54.9 Clayey
2003/2004 31 1.82 1.6 15.5 18.9 64.0 Cl_ayey :
(b) Chemical analysis .
| -~ -~ Soluble ions in soil paste extract Exchangeable ~ Available
[~¥ By R - - .
=l B (m.e/L) cations X | § B[ nutrients
Season [= “| £ - - L vl =4 1
'3-(_"3 5 Anions Cations (m.e./L) RIS ) (ngg)
=i ® lcor{HCO;| Cr [s0F|Ca* Mg |Na* [K*ICa™ Mg Na' K" CTNTP] K
2002/2003| 8.5 | 44 | — | 30 [251/159| 7.6 | 5.5 30.3)0.6]11.6 9.6 | 7.4 |1.424.7| 30 [30.0/8.0520
2003/2004] 8.6 4.6 - 2.5 [26.61 16.9 10.6] 11.5 |22.8(1.1} 9.7 | 10.7 [ 7.3 1312521 29 {31.0/8.5|560

PO0Z (9)ON I£ 10A “say "ou3y [ 320807
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RESULTS AND DISCUSSION with those aftained with gypsum.

The present study is mainly aimed
to decrease the N-fertilization for
wheat plants grown under saline
sodic soils cenditions through
improving their physical, chemical
and biological characteristics. It was
achieved herein, by the application of
some soll amendments and foliar
spraying of some micronutrients. So,
data attained inciuded the influence
of the investigated soil amendments,
N-fertilization rates, foliar spraying
of micronutrients and their possible
interactions on the wheat grain and
straw yields as well as some mineral
contents.
1-Effect of soil amendments:

Data obtained in Table (2)

revealed that the application of soil
amendments led fo m51gmﬁcant

response for the number of spikes/m’'

and significant increases in number
of spikelets and grain weight/spike as
well as 1000 grain weight.

The enhancing impacts of soil
amendments on the yield attributes
reflected on both grain and straw
yields’ fed, where there were
positive relationships between both
grain and straw yields and soil
reclaimation with the investigated
amendments. Yet, it worthy to
mention from the obtained results
that the values of inorganic
amendments {gypsum and sulphur)
surpassed the farmyard manure one.
In this respect, sulphur application
attained the highest values compared

Yet, there were significant differ-
ences between the effects of the three
amendments and also between them
and control. The contents of N, P and
K in wheat grain, straw and whole
plant and grain protein content gave
also the same trends, where they
were significantly increased with the
application of soil amendments. The
highest increments were also attained
with sulphur followed by gypsum.
The farmyard manure gave the least
increases. The positive impacts of
soil amendments on wheat crop
production and its mineral composi-
tions are mainly due to improving the
soil physical, chemical and biological
properties and preparing the suitable
bed for germination and develop-
ment of plant growth that reflect on
the resultant yield. Moreover, the
superiority effect of sulphur could be
explained on the basis of the
following topics :
1-The application of S fumnished a
proper environment for plant
growth where it affects the high pH
value by acid production directly
as a result of bacterial activity
and indirectly through sulphur
oxidation. The shifting of the .
alkaline pH to the other side affects.
nutrients availability and increases
their contents in plant organs (El-
Shafie-Fatma and El-Gamaily-
Fida, 2002 and Azer-Schair ¢f al,
2003},



Table (2): Effect of soil amendments on the yield, yield components and some chemical compositions of
" wheat plants grown under saline alkali soils (Combined analysis of 2002/2003 and 2003/2004

growing seasons).

Yield components | Yield/ fed. Chemical compoesitions (kg/ fed.)
@ = - Nitrogen Phosphorus Potassium
s« |5sZ2E 2 | S 3 ¥
s Blno|E8lg | B1S £ B 5| E£
Amendments |2 7| 2 = & El'F s | T o ] & | @@
EX EBla® EJ = E = B e = E =5 = B ~f 8¢
SESEFm i E|E El e E|E|le| 8  Ble|E&
z = ZEIE T8 Alo | |g|o B |2|Q0] 82|
= o = 0 = = =
\ < = =
Control 205.0| 14.00] 2.10)141.54] 11.25; 4.30 | 35.6( 9.8 44;8 2.38 (2.00 |4.38| 5.9 20.025.9]199.5
Sulphur | 210.8] 18.57| 2.58 |50.13| 14.31| 5.51 |47.9 |15.6 [ 63.5 (3.91 [{3.76 | 7.67  10.1 | 33.9 | 44.0 [ 273.0
Gypsum 211.1| 15.20| 2.40 (45.40] 13.21| 4.76 |41.9 |12.1 | 54.0 [3.29 | 2.70 |5.99 | 8.1 [25.0 |33.1]238.8
Farmyard manure | 206.9| 14.15] 2.29 | 43.50] 12.30| 4.45 |38.8 | 10.7 (49.5 (2.68 | 2.23 :4.91 | 6.4 {22.0|28.4]221.2
L.S.D. at 0.05 N.S.| 0.82] 0.13: 1.01} 0.23; 0.08 |0.65 |0.20 1 0.55 {1 0.06 ;0.05 ; 0.04 | 0.15 /0.43 (0.34 3.7

007 (9)°ON IE" 10A “s3y “ouSy [ S1z0Svy

L987



2- S element has important roles in
plant protein and some hormones
formation as well as it is necessary
for enzymatic action, chlorophyll
formation, synthesis of certain
amino acids and vitamins, Hence,
S heips to have a good vegetative
growth leading to have a high yield
and increasing the absorption
of macro-and micronutrients
(Marschner, 1998).

3- A shortage in the S supply for
crop lowers the utihzation and
efficiency of N fertilization as well
as increases the loss of N from the
agricultural soils through volatilize-
tion and leaching (Schnug et al,
1993 and Fathi ez al, 2003).

These results are in hormony
with El-Masry, 2001.

2-Effect of nitrogen fertilization:

Data obtained in Table (3)
represented the mean values of the
two levels of N-fertihization, i.e. the
recommended level (75 kg N/fed.)
and the half recommended one (37.5
kg N/fed.) compared with the control
received 75 kg NAed. and didn't
receive any amendments or micron-
utrients. These results indicated
that the application of half
recommended dose of N-fertilization
caused sharply decreases in both
grain and straw yields of wheat
plants as well as the grain attributes.
N, P and K contents in grain, straw
and whole wheat plant and grain

Nassar, ef al.

crude protein were also taken the
same trend where they were
significantly  decreased with
decreasing the rate of N-fertilization
in comparison with the control
treatment. On the contrary, all
aforementioned ~ characters  were
significantly increased as the addition
of whole N-fertilization rate required
for wheat plants compared with the
plants received 37.5 kg N/fed. and
the control treatment. The increase in
wheat grain yield was mainly related
to the enhancing effect of N-
fertilization on the gran yield
components (No. of spikes /m”, No.
of spikelets/spike, grain weight/spike
and 1000 grain weight), as shown in
Table (3). Data also revealed that
nitrogen alone was more effective
than the application of all soil
amendments. Yet, the results also
show that the plants adequately
supplied with nitrogen achieved
more yield attributes, grain and straw
yields as well as better NPK and
crude protein contents in comparison
to those didn’t adequately supply
with nitrogen. These results are in
agreement with Abd El-Rahman
(1999); Sabry et al (1999); Osman
et al. (2000); El-Masry (2001) and
Fathi et al (2003). The role of N for
increasing the wheat yield and its
mineral composition has been well
documented as it is required for the
synthesis of proteins, protoplasm

- formation and its transferring to cell
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wall that manifested in enhancing the
meristematic activities and increasing
the cell size, leaf expansion and
internode elongation. As a result,
higher vields and better nutritive
contents for wheat plants could be
expected.

3- Effect of micronutrients

application:

Data in Table (4) cleared that
there were significant differences
between the investigated micro-
nutrients concerning grain and
straw yields, grain attributes as
well as NPK contents of both
wheat grain and straw and grain
crude protein. In this concern, Zn
attained the highest increments for
all the aforementioned characters
followed by the addition of these
micronutrients  simultaneously.
Moreover, foliar application of Cu
gave the least increases. The
beneficial effects of the studied
micronutrients may be attributed to
one or more of the following:
I-Lacking of the experimental soil

sites for these nutrients (Table, 1)

as a result of the extensive

cropping systems and predo-
minance of soil salinity and
alkalinity.

II-These elements have promoting
effects on the growth regulators
and enzymes, enzymatic activities,
photosynthetic processes as well
as synthesis of protein,
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carbohydrates and libeids (Torahim
and Shalaby, 1994; Nassar, 1997
and Marschner, 1998).

I-The addition of the tested
micronutrients improve the
transforming of photosynthetic
su ces from leaves to grains
during the synthesis process. Yet,
they produce better number of
fertile tillers and spike because
of inducing changes in the
endogenous hormone ratios and
predomunance of cytokinins at ihe
time of tillering (Szirtes ef al,
1986).

The greatest impact of Zn in
increasing the  abovementioned
parameters may be due to that Zn is
essential for the activity of various
enzymes and delay the senescence of
wheat plants through increasing the
levels of indole acetic acid (IAA) and
chlorophyll. Consequently, contents
of nitrogen and some nutrients
increase (Hemantaranjan and Garge,
1984). Yet, Zn is associated with
carbohydrate metabolism and protein
synthesis (Marschner, 1998).

The enhancing effect of micro-
nutrients when their application
together may be due the suiinhle
balance between them required to
obtain the best growth and the
highest values of NPK conienis
(Nassar ef al, 2002). These findings
are in good agreement with those
obtained by Ibrahim and Shalaby,
1994; Nassar, 1997, El-Masry,
2001 and Nassar et al,, 2002.
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Table (3): Effect of nitrogen fertilization rates on the yield, yield components and some chemical compositions
of wheat plants grown on saline alkali soils (Combined analysis of 2002/2003 and 2003/2004 growing

seasons).
Yield components jYield/fed. Chemical compositions (kg/ fed.)
|
g o = . l .
= | _Sls B = | - Nitrogen Phosphorus Potassium o
& :é =T ey 2 3 H = =
N-fertilization |3z | En{ 2 E|lsgl & | = f € £ 2l e
te 5~|EBlEZ E-] & x = = = =2 = ; £ ] E8
_rates 2 S %% | 5o = s E ] = = £ £ =3 = 3 =% s
- E |2£|5 g S| | 81 E 2| E|E | =281 8| 2|6
(kg/fed.) 3 e g <o < | sl |o|® 8|0 | % E
; 2 = z
Control 205.0!14.00{ 2.10 {41.54]11.25! 4.30 | 35.0 | 9.8 | 44.8 | 2.38 | 2.00 | 4.38 | 59 ) 20.0!259] 199.5
37.5 171.2|13.88| 1.85 40.82] 8.00, 3.70 23.6 | 911327 1.56 1.76 | 3.32 | 3.8, 18.2 ) 22.0| 134.5
75.0 248.0)18.07} 2.99 |51.86118.54] 6.11 | 62.1 ; 16.6 | 78.7 | 5.063 | 4.03 | 9.06 | 12.6| 35.71 483 | 354.0
L.S.D. at 0.05 12.0f 0.55! 0.15: 0.59} 0.18] 0.07 | 0.49 g 0-‘8L0'6] 0.05]|0.04) 007 0.1]037] 0.41 2.8
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Table (4): Effect of micronutrients on yield and its components as well as some chemical compositions of t
wheat plants (combined analysis 0f 2002/2003 and 2003/2004 growing seasons). N
oy
Yield components Yield/fed. Chemical compositions (kg/fed.) E E:
oy : : ® .
. | 2 'E;n»-\ . 2 - Nitro enﬁ Phosphorui Potassmmﬁ & ?
Micronutrients| = E Py AR = T g = - e B ©
BS | 2L R |»E| S | S E| 2| Rl E|E | R]lE|ElS| 5 N
EX|EZ/ 9185 5 (| 8| E) 2} Bl E g1 E|E| 2 - -«
ZR|Z2Z|ECISE| E g |C|@ 8|02 s %2 % )
&) © © 2 2 3 o L
-
Control 205.0 [14.00 | 2.10 (41.54|11.25(4.30] 35.0( 9.8|44.8]2.38( 2.00( 4.38] 5.9)20.0( 25.9]| 1995 2
Zn 215.2 |18.13 | 2.54 (47.09§14.1415.26] 46.2114.1 | 60.3{3.81{13.59| 740} 9.1]29.5}| 38.6] 263.3 )
Fe 206.3 |14.90 1 2,37 145.96] 12.84{ 4.771 41.11 12.2] 53.313.05] 2.58] 5.63] 7.7|25.9 33.6{ 234.3 ‘:a
Mn 208.7 |15.90 | 3.42 1463411330 4.8242.9112.7 55.6(3.30| 2.90| 6.20] 8.2)26.7| 34.9] 244.5 S~
Cu 210.0 [13.95 | 2.32 {45.67]|12.70(4.69| 40.4| 11.8] 52.2(2.87| 2.25| 5.12§ 7.5!28.2132.7| 230.3 %)
Mixture 207.9 {1699 | 2,48 146.64113.3914.97143.5113.2 56.713.44| 3.17| 6611 8.4{27.5! 259 248.0 §
L.S.D.at0.0%] 433 ) 043 | 003 ) 0.23) 0.22;0.04:0.68} (.11 0.74]0.05] 0.02] 0.06]0.14)0.22] 0.28} 3.89

1.8C
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4- Interaction effect between soil
amendments and nitrogen
fertilization rates:

Data in Table (5-a) revealed that
the soil fertilized with the half
recommended dose of N (37.5
kg/fed.) under the application of
all investigated soil amendments
generally decreased both wheat grain
and straw yields, their attributes and
NPK contents. On the contrary,
significant increments for all
previous parameters were observed
by the addition of the recommended
rate of N (75 kg/fed.) along with all
the soil amendments. The application
of S and the recommended rate of N
attained the highest increases
compared with the other treatments.
Sabry et al, 1999; Osman ef al,
2000; El-Masry, 2001 and Fathi es
al, 2003 obtained results sumlar to
the previous ones.

5-Interaction effect between

soil amendments and foli‘ar‘

spraying of micronutrients:

Data recorded in Table (5-b)
indicated th-t wheat straw yield
and all studied yield attributes
except number of spikelets/spike
were  significantly responded o
foliar spraying with the tested
micronutrients under the three
amendments. N and K contents in
straw and P content in grain and
straw followed also the same

Nassar, ¢t al. |

above trends. In this concemn, the
highest increments for all examined
parameters were observed by
treating the soil with § and
spraying the wheat plants with Zn.
These results are in hormony with
those obtained by El-Masry (2001).

6-Interaction effect between
nitrogen fertilization rates and
foliar spraying with micro-
nutrients:

Data in Table (5-¢) showed that
all micronutrients treatments applied
under soil fertilization with the half
recommended dose of N (37.5 kg
N/fed.) significantly decreased
both wheat grain and straw yields
and their NPK contents compared
with the control treatment. On the
other hand, opposite trends were
obtained when spraying the wheat
plants with each of micronutrients
under investigation and fertilizing
the soil with 75 kg N/fed. In this
respect, Zn foliar application along
with soil fertilization with 75 kg
N/fed. scored the best values.
However, Cu spraying at the same
level of W-fertilization gave ihe
least increments. Similar results
were also observed by Osman et
al., 2000; Nassar et al., 2002 and
Fathi et al., 2003.



Table (5): Yield component and grain & Straw yiclds as well as some chemical compositions of wheat plants
. grown on saline alkali soils as affected by:

(2) Scil amendments X nitrogen fertilization rates interactions:

7 Yield components Yield/fed. Chemical compositions (kg/fed.) £

— 2]

= - . i s

; = _2; o2z - = ~ Nitrogen Phosphorus Potassium £

=~ o g e~ = & = 5 -~ - - ©

Amendments eS|l a. | & Sz 2 T £ 5 = - ]

Fal ol 28 |2F =z E o = = = = = = = z 3 5

22l sl gele ol = = =1z =1l 3! 5 & | &1 = o

t 2 R R R = Sl E| L2y E| 5| 2 c|l =] 2] 5

= = z= e~ = F c Fle|lalele | & s |e| & 3 =

' ; [~ %] &} = o= = I

z S @ = = 2| ©

Control 2050 | 14.00 |2.10| 41.54 | 11.25 | 4.30 |35.0{ 9.8 [44.8]|2.38|2.00| 4.38 | 5.9 {20.0]|25.9] 199.5
Sulphur 3715 | 1713 [ 1603 206 4193 | 899 | 408 [283[10.7]39.0]1.85]2.40] 325 | 4.7 [23.0[27.7{ 1613
>uip 75.0 | 2503 | 21.00 [3.10| 5532 | 19.62 | 6.95 [67.5(20.588.0|5.97(5.11]11.08]15.5(44.7|60.2{ 3848

. 37.5 { 160.6 | 1330 191 4038 | 7.80 | 3.63 |22.1] 8.7 [30.8]1.59]1.59] 3.18 | 3.8 | 16.8|20.6] 126.0
ypsum 75.0 | 261.6 | 17.10 | 2.89| 5041 | 18.62 | 5.85 |60.6]15.6|77.2|4.99[3.81( 8.80 |12.4]35.2}45.6] 3511
Farmvard m: 37.5 | 1816 | 12.20 | 1.59] 37.15 | 7.2t | 3.40 {20.4] 7.8 |28.2[1.24[1.30] 2.54 | 3.0 [14.8[17.8| t16.3 |
armyardmanure | 950 | 2322 1610 [2.99{ 49.85 { 17.39 | 550 Ls7.2{13.6]70.8|4.12{3.16| 7.28 | 9.8 |29.2]39.0{326.0
L.S.D. a1 0.05 254 | NS, [NS.| 104 | 030 [0.43 foss[n32]t.14{0.08]0.07| 0.11 Jo.01]0.01]0.12] 7.66

rdoz (9)'0N IE" 10A “53Y o3y [ 3120dvZ
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Table (5): Con.: (b) Soil amendments X micronutrients interactions;

. Yield components Yicld/fed. Chemical compositions (kg/fed.) £

; E ; - ®

Soil g - Y= _ = . Nitrogen Phosphorus Potassium B

s cEl eS| el ¥ 2| & ] = FRR:

amendments g 22l 2% izE| w= El S el 2zl Elel =121tz =] CE
E EIIEE [e=| =3 = 4 2l 21 S|l 2l s| Slatas] & ¢

= =SR2l 58 |s&ml 28 = C -l E]l 2 PO I L= 2 £

= zai zZE (57 =7 il sGlel|l@ajglo|ja|lg|loia; e ®

- © 3 = 2|0

Control 205.0 1400 | 2.10 41.54 i1.25 ) 430 |350] 98 44812381200 4.28 ] 59 (20.0;259}1995

Zn 2184 | 2058 | 266 | 5019 | 1508 | 6.09 [51.1]17.5]68.6 [ 4.51[4.65{9.16 | 11.06]379[ 489 |291.3

Fe 2070 | 1773 | 254 ) 4949 | 1390 | 531 [46.1 | 149610 [364f3.34( 700 9.7[323| 4202628

Sulphur Mn 2068 | 1840 | 2.8 | 5019 { 1431 | 537 |480]152]63.2 [3.93[3.69 | 7.62 | 10.1{33.1 | 432 {2736
Cu 2087 | 16.73 | 251 F 4927 | 1376 | 325 | 453 | 145) 508 [ 340 (283 (623 | 9.4 3074 411 | 2582

Mixture 213.0 1941 2.62 50.50 14.50 | 5.56 | 48.9] 159|648 | 4.08|4.28 [ 8.36 | 10.4] 344 | 44.8 | 278.7

) Zn 2119 17,75 | 2.56 46.11 14.00 ] 5.02 P45.0 133|584 |3.76| 3381 7.14 | 8.9|27.0| 359 |257.1
Fe 2062 | 1392 | 233 | 4526 | 1268 | 465 [299116]|51.5]3.05) 232|537 | 76[242(31.8 2274

Gypsum Mn 2107 | 1525 | 238 | 4550 | 1322 | 473 Fae8] 1205393290271 | 6.00 | 812493302383
Cu 2186 | 1259 | 228 | 4445 F1286 | 458 1400l112]s1232921206 498 7502361301 | 2280

Mixture 207.2 16.50 | 2.46 45.66 13.30 { 483 1425112715582 13.46]13.04 650 | 8.4}1255]33.9 2423

Zn 052 [ 1e06 | 241 [ 4308 f 336 | 468 J426 | nafsn (38502 7.3]23.6|309 2428

Fe 2054 | 1305 | 2.24 | 4304 [ 1105 | 435 375103 478 | 247{207 ] 454 | 60[21227.2]2138

Formyard manure Mn 207.6 | 1405 | 229 | 4334 | 1237 | 445 | 3897 108 ] 497 2.60 | 2,20 | 4.98 | -6.4[ 22,1 28.5 | 2217
Cu w026 | 1288 ] 27l s330 Lrrag ! 425 5ot o9 lasaf2asl1g7 s | s7({2058] 262 § 2046

Mixture | 2036 { 1506 [ 235 | 4375 | i237 | 253 D302 ]2 504278 220 498 | 6.6 22.7[ 103 J 2234

L.S.D. at 0.03 7.50 N 0S| o040 | NS 007 XS {038 NS [ 008004 [0 NS 038049 | NS,




Table (5): Con.: (c) Nitrogen fertilization rates X micronutrients i_ntéractions:

Chemical compositions (kg/fed.)

Yield components Yicld/fed. 8
N-fertilization 2 (]
: 2 - Céls = - Nitrogen Phosphorus Potassium g_
rates § °g |l ° BBl E@]| & 5 1 = - = @
- E3l 5882 5= & 2 g 5 sl 3
g 2212818l | T z El 2|l =lEt 2|l e |s5lE|lB] &
(kg/fed.) g EZ|ES|SalEF) £ | | |E|lelE|E| =« |E|E}S| &
. 2 |2F|24|E92s el s |a 2| 2lS|a 8| ¢
" © 1 2 e 21 ©
Control 10501400 {210 41.54 | 1125 4.3C | 33.0 2.9 44.812.38 2.00 | 4.38 5.9'20.0 25.9 [199.5
Zn 178.7 | 15.92 | 1.96 | 41.72 8771 410 | 26.5 1 10.} 36.8 1.89 229 4.18] 4.4 207 2%.1] 1%1.%
Fe 165.4 | 12.85 | 1.80 | 40.34 T.48| 355 | 21.7 B.N 30.21 1371 1.53) 2.90| 3.4 17.2 20.¢ 123.7
1.5 Mn 170.3 | 13.80 § 1.84 ] 40.81 B8.08| 3.63 | 238 8.9 3.7 158 r.71| 3.20] 3.8 17.8 21.6 135.7
Cu 1711 | 12.01 | 1.76 | 40.07 T.58) 348 | 217 8.2 29.9 1300 1.29% 2.59| 3.4 16.8 20.2] 123.
Mixture { 170.3 | 14.81 | 1.90 | 41.17 8.09; 3.76 | 24.2 9.3 33.5 1.66 1.99 3.65| 4.9 18 2.6 5
Zn 251.6 | 20.33 [ 3.12 | 52.47 | 19.51] 6.42 | 66.0 | 17.9 83.9; 573 4.88 10.61| 13.7] 38} 52,
Fe 247211694 1293 | 51.77 | 18,19} 599 | 60.6 | 159 76.§ 4.73 3.62] 8.35{ 12.00 34.9 46.
15.0 Mn 347.1 ) 18.00 [ 299 51.87 | 18.52] 6.07 | 61.9 | 16.4 78.3 5.03 408 9.1t] 12.4 355 48.1
Cu 2488 | 15.89 [ 2,87 | S1.27 | 17.81] 5.90 | 59.0 | §15.4 744 443 32| 764 1.6 337 45,
Mixture | 2455 | 19.17 [ 3051 S2.10 ] 18.69] 6.18 | 62.9 | 17.2 80.1] 5.21] £35 9.56] 12.9 36.5 49.4
L.S.D. nt 0.05 NS, | NS NS | NS | NS | 006 | 097 usiﬁs&%(wslmotuqan 0.4

PO0T (9)ON I€ 19A “S3 213y [ 3120807
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7- Interaction effect between
soil amendments, nitrogen
fertilization rates and foliar
spraying of micronutrients:

Data presented in Table (6)
clearly showed that, in most cases,
fertilizing the soil with the half
recommended dose of N, i.e. 37.5
kg N/fed. under the addition of all
tested soil amendments and spraying
the wheat plants with the treatments
of micronutrients significantly
decreased all parameters related to
wheat grain and straw yields and
their chemical compositions. On
the contrary, highly significant
increments for all aforementioned
parameters were scored when the
application soil amendments and
micronutrients spraying along with
soil fertilization with 75 kg N/fed.
The maximum responses of wheat
plants to the three factors under
investigation were possessed when
the application of S as a soil
amendment and soil fertilization with
75 kg N/fed. along with Zn foliar
spraying. However, using farmyard
manure as a soil amendment at 37.5
kg N/fed. and spraying the plants
with Cu attained the least values
compared with the control. The same
trends were also obtained by Khader-
Saffaa, 1998; Fathi er al, 2003;
Kandel, 2003 and Salem, 2003.

Data shown in Table (6) also
assured the foliowing four important
points:

First: Sulphur is the most
effective amendment compared with
the other ones, under the condition of
this experiment.

Nassar, et al.

Second: It 1s necessary to supply
the wheat plants with the recom-
mended rate of N-fertilization, ie.
75kg N/ed. as sake of producing the
highest grain and straw yields.
improving their nutritive contents
and obtaining the highest content of

grain protein.

Third: Spraying the wheat
plants with Zn achieve the highest
values of grain and straw yields
and their NPK contents.

Fourth: Application of S as a
soil amendment, soil fertilizing with
75 kg N/fed. and spraying the wheat
plants with Zn, simultaneously gave
an additional promoting effect on
both quantity and quality of wheat
crop.

8-Effect of the investigated soil
amendments on some soil
chemical characteristics:

Data in Table (7) represented
the chemical analyses of the soils.
under investigation, at the beginning
and end of the experiments. It worthy
to notice that under leaching process,
the imitial (EC) values of the soils at
the two seasons dropped at the end of
the experiments as the application of
the investigated soil amendments. In
this respect, gypsum application was
the most effective in decrcasing soil
salimty followed by sulphur and

£

nrn'u "Ti'i d'll.f‘fﬂ"i 1(

1‘\'1‘2‘!111 '""c Il'} ::ll

order. This is maindy related to the
effect of gypsum on neutralizing the
alkali reaction which results in
increasing the soil permeabihity.
Thus, salt removal by subsequent
leaching increase. On the contrary.
it is expected that the soil leached



Table (6): Interaction effect between soil amendments, N-fertilization rates und micronutrients on yield components and
grain & straw yields as well as some chemical compositions of wheat plants grown on saline alkali soils (combined
analysis of 2002/2003 and 2003/2004 seasons).

p00C (9)'0N 1€ 10A “s2y oudy [ 32v3vZ

" . z Yield components Yield/fed. Chemical compositions (kg/fed.)

- 2= = =
S --.;; :E_’, E -. - - _‘é‘ - Nitrogen Phosphorus Potassium 2.
= E N B £ S | 2RIMg SB| 2 z £z
=) = e bl & g [l [ - -
@ g TS E 22 | 2123 == 2 | T| = g |2l 2i=zj2el 8| 2|r]st
2 88 c |EZ|ES|sg|8¢| = | E|E| E (23 5 E|22| | 22557

f s 2 = = & i F o aV

= Z E - S R I I I R R o I I e Sl I s I
Conirol 20.50 | 1400 | 2.10 | 4154 | 1125 | 430§ 350] 908|448 [238[200] 438| 59| 20 | 25911998
Zn 180.4 | IB.15 | 2.14 | 46.05 | 9.64 | 4.83 | 32| 130|442 | 2.24 3.5 535 | %2 (27833011778
Fe 167.3 | 1545 (202 | 4415 | 850 | 3.86 | 26| 99360 |163{212| 375! 43 |Z16|2509 1488
378 Mn 1658 | 1580 | 2,05 | 4523 | 902 | 3.87 | 286 102|388 |183{223| 406 | 4.7 |219]266 | 1630
Cu 170.6 | 14.45 { 199 | 4378 | 861 | 3.78 | 26.1| 96|357]|1.55{180] 3.35 | 4.3 210|253 14588
Sulph Mixture | 1724 | 1681 [2.10 | 4545 | 9.8 | 404 | 293| 107|400 200|272| 472 | 48228276 |1670
wphor Zn 2564 | Z3.00 | 3.18 | 5632 | 20.51 | 7.33 | 7L0| 220930 | 677 6.14 | 1291 | 167 36.0 | 63.7 (4045
Fe 247.0 | 20.00 | 3.05 | 54.83 | 1929 | 6.76 i 660! 19.9]|8%9 (564456 1020 | 150 | 429 | 579 | 3762
15.0 Mn 247.7 | 21.00 | 341 | 5504 | 19.60 | 6.86 | 674] 202 87.6 | 6.03 | 5.15| 1118 | 155 [ 443 | 50.8 | 3842
Cu 2469 | 1900 | 303 | 5475 | 1890 | 6.72 | 644] 193837 (524 |386| 9.00 | 145 | 423 | 56.8 | 367.1
Mixture | 2536 | 2200 | 3.13 | 5555 | 1982 | 7.07 | 68.5] 21.0/89.5|6.16|583 | 11:99 | 155 | 460 | 61.5 [ 390.5
Zn 1637 | 15.50 | 2.05 | 4130 | B.S55 T 3.79 | 24.0| 93| 333 | 1.90 | 208 | 3.98 | 4.4 188223 1450
Fe $519 | 12,00 | 384 | 4028 | 75| 3.5 | 200| ~3|283138|133] 291 3.3 | 16211951140
37.5 Mn 1634 | 1350 | 189 | 4045 | 791 | 362 | 224| 87|31.1{165|163] 328| 38168 (208611277
Cu 1675 | 1100 [ 181 3930 | 278|348 | 214| s0l204 140|013 ] 2531 36|58 (194 1300
) Mixture | 156.5 | 1450 | 1.96 | 40.56 | 7.62 1371 | 218 o0|308|1st|t76] 340 3.8 11730210 11243
Gypsum Zn 160.1 | 20.00 | 3.07 | 30,92 | 1949 ] 6.24 | 65.2| 1%Z| 82.4 | 5.61 |4.68 | 10.39 | 13.4 | 359493 [371.6
Fe 260.6 | 1583 [ 281 | 5024 | 1820 8 576 | $9.8| 148|746 | 471 |33t 802 | 11.8 | 321 | 435 [ 3400
75,0 Mn 2600 | 17.00 | 287 | S0.54 | i8.52 [ 5831 612 154|766 493379 g72 | 124 [ 320 | 433 [Gess
Cu 2696 | 1417 [ 274 | 4960 | 1794 | 567 ) 586 143|729 [ 444|298 742 | 104 | 313|427 | 3340
Mixture | 257.8 | 1850 | 2.96 | 50.75 | 1898 § 594 | 31| 163794527431 o038 | 129 | 337 | 46.6 | 3507
Zn 192.0 | 14,12 | 1.60 | 37.80 | B.03 | 3.66 | 23.4| B.5| 319 183 | 1.65] 3.8 | 3.6 163 (199 1339
Fe 176.9 | 11.10 | 1.54 | 3660 | 680 | 3.26 | 190 74| 264|116 t3] 2240 27 | 138|166 | 1083
375 Mn 1807 | 1200 [1.59 ] 3673 | 130 2050 78283 | 126|127 253 30| t47] 1771160
Cu 1753 | wse | Lae ! 32 | 636 1770 71} 248 (0950095 90| 24 135159 | 1000
Farmyard Mixture | 1821 | 1300 {64 3749 | 147 14l s3tr6)| 135180 ] 285 ] 33|56 189 1220
manure Zn 73R4 | 1800 | 313 | S0.(o | 19.58 61.7{ 145} 763 | 4.82 | 3.83 | B.65 | 11.0 | 309 | 41.0 [351.7
Fe 2340 | 1500 {293 | 4968 | 17.04 S5.9] IN1P69.0 [ 384299 683 93 | 2843773180
750 Mn 2336 ; 16.00 | 299 1 4903 | 1743 ) ; 572 (171709 [ 412 {330 | 742 9.8 [ 29.4 | 39.2 1 3160
Cu 308 ] 14E0e | 288 | san to.60 332 1 sS40 126667 [ 361 | 278 | 639 | 8.9 | 375 | 364 | 308.4
Misture | 22510 | (7.00 | 2us | som 172 584 | 370 gz matan]z2eo! 7| 99 Rl
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Table (7): Interaction effect between soil amendments and nitrogen fertilization rates on the yield,
yield components and some chemical compositions of wheat plants grown on saline
alkali soils (Combined analysis of 2002/2003 and 2003/2004 growing seasons),

g Yield components [Yield/ fed.] Chemical compositions (kg/ fed.) o

S :3_ = Nitrogen | Phosphorus | Petassium %

ey (. ; E o 3 — (-7
-§EEE'§§-§°§%‘%§ £ g - K

- ] — & e} o =

Amendments :-=E°-§_§“5'a§a-'§\_ 2| 5|s zl2lslel 2]g]s|R] 5
E-lEEls s | £ |E|E|E|e(E|E| =2 |E|E|a] =

b? zZ @ -E G ~ e [ 2O v | 21Q1w| S |LI =2 'E

z 5 g | © = = 3| S
Control 245.0 (14.00] 2.10 41.5;I 11.25 | 4.30|35.0{ 9.8 |44.8/2.38/2.00| 4.38 | 5.9 |20.0 25.9199.5
Sulphur 37.5 | 1713 {16.13] 2,06 |44.93} 8.99 | 4.08]28.3{10.7 |39.0/1.85]2.40| 4.25| 4.7 [23.0{27.7]161.3
75.0 |250.3 |21.00| 3.10 [55.32] 19.62 | 6.95]67.2]20.5 [88.0|5.97(5.11[11.08 {15.5 [44.7160.2]384.8
Gypsum 37.5 }160.6 |13.30| 1.91 |40.38] 7.80 [3.63]22.1; 8.7 |30.8]/1.59(1.59| 3.18 | 3.8 |16.8{20.6{126.0
75.0 |261.6 |17.10] 2.89 (50.41] 18.62 |5.89]61.6{15.6 |77.214.99/3.81] 8.80 |12.4 |33.2(45.6]351.1
37.5 | 181.6 (12.20 1.59 |37.15] 7.21 |3.40[20.4; 7.8 {28.2{1.24|1.30] 2.54 | 3.0 |14.8]/17.8|116.3
Farmyard manure | ,¢ 4 13332 [16.10] 2.99 |49.85] 17.39 |5.50{57.2113.6 |70.8]4.12/3.16| 7.28 | 9.8 [29.2(39.0]326.0
L.S.D. at 0.05 20.7 | N.S.| 0.26 |N.S 0.32 |1 0.13]0.85(0.32 ]1.0610.09{6.11} 0.11 [0.17 |D.65[0.70] 4.9
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without the addition of the amend-
ments (control treatment) may be
converted to an alkali soil.

Data shown in Table (7) also
revealed that the application of
sulphur, gypsum or farmyard
manure had acidic effects and
hence reducing the soil pH values.
These depressing impacts.could be
attributed to the following reasons:

I- The soil application of gypsum
produce SO, ions which
converted to HySOy that interact
with Ca” ions and decrease both
soluble and exchangeable Na” in
the soil (Abou El-Defan et af,
1999 and El-Masry, 2001) .

2- Sulphur application to the soil led
o its oxidation to SO, and
sulphuric acid by specific soil
microbes and hence reducing soil
alkalinity (El-Masry, 2001; Fathi
et al. 2003 and Salem, 2003).

3- Decreasing of soil pH caused by
the application of organic manure
may be related to its decomposi-
tion and formation of organic
complexes and acids (El-Shafie-
Fatma and El-Gamaily-Eida,
2002; Salem, 2003 and Kandel,
2003).

The cffect of the investigated
soii amendments on soluble ions of
saline sodic soil at the two seasons
are also presented in Table (5). It is
obvious that gypsum markedly
increased the concentration of Ca’"
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and SO,*" ions while it sharply
decreased Na®  concentration.
Similar results were also obtained
by (Khader-Saffaa, 1998 and
El-Masry, 2001). The beneficial
effects of the tested soil amend-
ments on physical characteristics
may be increased the movement of
ions in the drainage water. Na'
ions were the dominant cations to
be removed from the soil. On the
other hand, the application of soil
amendments had no appreciable
effect on the soluble Mg®* and K'
ions, where the differences between
treatments were almost negligible.

Data in Table (7) also revealed
that the exchangeable cations of the
soil related to the studied amend-
ments induced trends similar to those
of soluble ones, where considerable
increase in exchangeable Ca®* and
pronounced decreases in exchange-
able Na™ and ESP were observed as
the application of soil amendments.
meanwhile gypsum was the most
effective amendment compared with
the other amendments.

Hence, it can be recommended
the reclaimation of saline sodic

- soils and improving their properties

as well as obtaining the best
quantity and quality of wheat crop
through the addition of 1 ton S,
soil fertilization with 75 kg N/fed.
and spraying the wheat plants with
0.3 g Zn/L (400 L/fed.).
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