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ABSTRACT

Field experiments were conducted on clay loam soil during
the two successive seasons, summer season 2017 using maize
plants (Zea mays L.) and winter season (2017/2018) using barley
plants (Hordum vulgare L.) at EI-Gemmeiza Agricultural Research
Station, El-Gharbia Governorate to evaluate the direct and residual
effects of compost rates placed in 30 cm moles depth, arranged in
parallel orientation with respect to one another and spaced at 3 m
apart or placed on the surface soil layers besides the nitrogen
fertilizer rates on availability of some soil macro and
micronutrients and chemical composition of maize and barley
plants, also the productivity of yield and yield components.

The rates of compost were 0.0, 2.5, 5.0 and 7.5 ton fed.?,
while the nitrogen rates were 0.0, 50, 75 and 100 % of the
recommended dose for every growing crop. The experiments were
conducted in split-split plot in a randomized complete block design
(RCBD) with three replicates.

All different treatments led to markedly increases in available
NPK in the two growing seasons. Soil extractable metals (Fe, Zn,
Mn and Cu) were increased with all treatments in the two growing
seasons. Concentration and uptake of macronutrients (N, P, and K)
and micronutrients (Fe, Zn, Mn and Cu) in maize and barley grains
and straw were increased with all different treatments in the two
seasons. The yield and yield components of maize and barley
positively responded to all treatments. Generally, it could be
concluded that, the highest values of yield and its components for
maize and barley plants were obtained by the addition of 7.5-ton
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compost fed™ in 30 cm mole depth with 100% of the recommended
dose for nitrogen fertilizer and get a markedly improvement in
availability of macro and micronutrients to the plants. The highest
grain yield of maize plants increased to 3.3787 ton fed™, also the
highest grain and straw yields of barley plants increased to 2.9327
and 4.2013 ton fed™, respectively. Accumulation of micronutrients
in plant biomass was within the normal range and did not produce

depressing effects on crop yields.

Key words: Moles, compost, macro and micronutrients.

INTRODUCTION

El-Sodany et al. (2016) found
that the application depths at (0-20
and 20-40cm) and the addition rates
of compost clearly enhanced the
nutrient statues of the investigated
soil, where the available
macronutrients (N, P and K) and
micronutrients (Fe, Zn, Mn and Cu)
of the soil at the two soil depths in the
two growing seasons were increased.
Also, the yield and yield components
of maize and wheat positively
responded to all treatments compared
with the control. The highest values
of yield and its components for maize
and wheat plants were obtained by the
addition of 10 ton compost fed™ in 40
cm mole depth.

Eghball et al. (2004) found that
the residual effects of manure and
compost applications  significantly
increased plant-available P and NO3-
N concentrations. Saraiya et al.
(2005) showed that the application of
compost prepared from rice residue to
wheat increased available nitrogen
and grain and straw yield of wheat.

Amer (2016) referred that soil
nutrients availability and NPK uptake
by crops were highly significant
increased due to individual
application of biochar, compost tea,

or magnetic iron ore and recorded the
highest values by combination of
treatments after harvesting of plant.

Meena et al. (2015) indicated the
higher value of available nitrogen
(N), phosphorus (P), potassium (K)
were observed in farmyard manure
applied equivalent to 120 kg N/ha
followed by vermicompost equivalent
to 120 kg N/ha. Grain yield of maize
was significantly higher in the
treatments of recommended dose of
fertilizers and vermicompost
equivalent to 120 kg N/ha.

Walker et al. (2004) found that
manure application greatly increased
shoot growth and reduced the shoot
concentrations of Cu, Zn, and Mn,
and their plant-available
concentrations in the soil. These
effects appeared to be related to an
increase of soil pH, due to an
inhibition of sulphide
oxidation/hydrolysis, relative to the
non-amended soil. Abd-Allah (2014)
reported that markedly increases in
available soil N, P and K were
happened by all added different
natural amendments, i.e., water
hyacinth compost, rice straw compost
and farmyard manure compost and
their ~ combinations.  Also, soil
micronutrients (Fe, Mn, Zn and Cu)
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were increased with all added organic
amendments in the two growing
seasons. Concentration of N, P and K
and micronutrients in maize grains
and flax seeds were increased with all
added natural amendments. El-
Sodany et al. (2015) show that all
natural soil amendments led to
markedly increases in available NPK,
soil extractable metals (Fe, Zn, Mn
and Cu) and the concentration and
uptake of NPK and Fe, Zn, Mn and
Cu in maize and wheat grains and
straw at the two soil depths in the two
growing seasons.

Compost may be utilized in the
soil as a source of macro and
micronutrients for crop production
(Parr and Hornick, 1990). Maiorana et
al. (2005) concluded that the compost
application allowed good yields and
guality, even without an additional
mineral fertilization.

Osman et al. (2014) found that
increasing the addition of compost up
to 4 t fed? increased significantly
values of plant height, plant dry
matter at 90 days from planting as
well as the head diameter, seed yield/
plant, 1000 seed weight and seed
yield (t fed-1) of sunflower plant at
harvest time 120 days from planting.
Also, they found significantly
increases values of N, P and K of
sunflower seeds compared to control
treatment  (without addition  of
compost) in both seasons. Sowicki
(2003) stated that compost addition
significantly increased sunflower dry
weight, seed vyield, oil content and
major elements (NPK).

Darmody et al. (1983) noted that
many metals were mobile in a silt
loam receiving heavy  sludge

application, and Cu had greater
downward movement than the other
metals 3 yr after the initial
application. Campbell and Beckett
(1988) found that downward
migration was observed 7 yr after
sludge application where soluble Cu,
Zn, and Cd were greater at the depth
of 40 to 60 cm in the sludge-treated
soil than in the untreated soil.
McCarthy and Zachara (1989) found
that dissolved organic matter can
facilitate metal transport in soil and
ground water by acting as a carrier
through formation of soluble metal-
organic complexes. Giusquiani et al.
(1995) stated that in the amended
plots total and humified organic C,
Pb, Cu, and Zn showed a significant
increase compared with non-amended
plots.

Mostafa (2001) found that
uptake and  concentrations  of
macronutrients (N, P and K) and trace
elements "Fe, Zn, Mn and Cu" were
increased due to the addition of
poultry manure combined with olive
cake residues. EI-Maddah (2005)
found that soil extractable metals (Fe,
Zn, Mn and Cu) were increased with
all added organic amendments, also
the concentration and uptake of
macronutrients (N, P and K) and
micronutrients (Fe, Zn, Mn and Cu)
in wheat and maize grains were
increased as a results of organic
amendments addition.

Bharath et al. (2017) found that
post-harvest available (N, P and K)
content after kharif maize were
significantly higher with interaction
of organic manures (farmyard manure
and urban, compost) with inorganic
fertilizer. Chaoui et al. (2003) show

-103 -



El-Sodany et al., 2019

that all compost amendments
significantly increased wheat P and K
uptake compared to either the non-
amended control or the mineral
fertilizer treatment.

Barabasz et al. (2002) found
from the three elements N, P, K used
for fertilization, nitrogen is one of the
most important factors affecting soil
fertility and productivity as well as
the growth and development of
cultivated plants.

For sustainable agriculture, it is
important to know how nitrogen
interacts with other nutrients in order
to improve efficient utilization of this
element and, consequently, to
enhance yields. Positive interactions
between N and other nutrients have
been reported by Holford et al.
(1992), Zhao et al. (1997) and Smolen
and Sady (2009). They reported that
positive interactions of N with P, K,
Ca and other nutrients may be
associated with improved yield when
N is added.

Marschner (1995) found that
nitrogen play important role in cation-
anion balances since it’s the most
nutrient absorbed by most of the
plants. Irani-Sarand et al. (2013)
represented that long term using of
urea increases concentration of Zn, P,
Fe and Mn of soil by decreasing pH.

Sinha (1972) suggested that the
organic acids are produced during the
decomposition of organic matter in
soils influence the pH and
consequently rendered available P
from calcium phosphate. Derar and
Eid (1996) reported that the
concentrations of N, P and K in wheat
and corn grains were increased upon
increasing sludge application.

El-Fayoumy et al. (2000)
reported that organic = matter
application may cause easily and
gradual availability of micronutrients
and heavy metals to the plants or may
be cause accumulation of these
elements and subsequently
biologically increase their absorption
by plants. They added also that most
of micronutrients and heavy metals
are usually precipitated due to basic
soil reaction or absorbed on colloidal
organic and inorganic constituents
when they are added to the soil, these
processes  usually affect their
availability to plants. El-Fayoumy et
al. (2001) reported that application of
organic amendments had a decrease
in soil pH and clearly enhanced the
nutrient status of soil and its uptake
by plants.

The aim of this work is to fined
out the direct and residual effects of
compost rates placed in moles at 30
cm depth, arranged in parallel
orientation with respect to one
another's at 3 m spacing or placed on
the surface soil layer with nitrogen
fertilizer rates on improving the status
of some macro and micronutrients in
soil and plants, which reflect on the
productivity of vyield and yield
components of maize and barley
plants.

MATERIALS AND METHODS

To study the effect and residual
effects of compost rates placed at 30
cm mole depth arranged in parallel
orientation with respect to one
another and spaced at 3 m aparts or
placed on the surface soil layers
besides the nitrogen fertilizer rates on
status of some macro and
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micronutrients of soil and plants.
Field experiments were carried out at
El-Gemmeiza Agricultural Research
Station, EI-Gharbia Governorate,
during two consecutive growing
seasons. Summer season 2017 using
maize plants (Zea mays L.) and winter
season 2017 / 2018 using barley
plants (Hordum vulgare). Some soil
properties of the experimental soil are
presented in Table (1-a) and the
compost used analysis are shown in
Table (1-b).

The factors involved in this
study were two application depths D1
= Surface addition = 10 cm depth and
D2 = 30 cm mole depth, as the main
plots, while nitrogen fertilizer
applying from recommended dose for
each crop with rates (N1 = 0.0 %
(without), N2 =50 %, N3 = 75 % and
N4 = 100 %) was considered as sub
plots and the compost with rates (C1
= 0.0 (without), C2 = 2.5, C3 = 5.0
and C4 = 75 ton fed?) was
considered as sub-sub plots.

The experimental fields
consisted of 32 plots with three
replicates, using a split-split plot in
randomized complete block design.
The plot area of the experiment was
24 m?, each plot was done in 6 m
length and 4 m width.

The moles were constructed at
30 cm depth by special ditcher, then
the compost was placed on the soil
surface or filled moles manual. The
addition of compost were done before
maize sowing in the first season only
and the residual effect of compost
was studied on barley crop in the
second one, where the same

experimental plots were left without
application of compost to study the
residual effects in the first season.

Maize grains (Zea mays L.)
single cross 10 maize hybrids were
planted (summer 2017) at the rate of
10 kg fed.? during the first week of
June 2017. While, barley grains
(Hordum vulgare L.) cultivar Giza
126 were planted in the first season at
the rate of 50 kg fed.™ during the third
week of December 2017.

During the two seasons, the
basal doses of P in the form of mono
supper phosphate, 15.5 % P,0s and K
in the form of potassium sulphate, 48
% K>0 were applied according to the
recommendations for each crop, 31
Kg P,0s fed? and 48 Kg KO fed?,
for maize and 15.5 Kg P,Os fed™ and
24 Kg KO fed? for barley. While,
the recommended dose of N fertilizer,
120 Kg N fed™ for maize and 45 Kg
N fed™ for barley, were applied in the
form of ammonium nitrate, 33.5 % N.

The normal agricultural
practices except those under study
were carried out as usual for each
crop according to the
recommendations of EIl-Gemmeiza
Research Station.

At harvesting of each growing
season, soil and plant samples were
collected from each plot. The
collected soil samples (10 and 30 cm
depths) were air-dried, ground and
passed through 2 mm sieve and stored
for analysis. Also, maize and barley
grains and straw samples were
ground, wet digested as described by
Chapman and Pratt (1961).
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Table (1-a): Some soil properties of the experimental site.

Soil depth, cm 0-10 10-30 Soil depth, cm 0-10 10-30
Physical properties
Particle size distribution Texture class Clay loam  Clay loam
Coarse sand, % 5.17 465  Bulk density (Db, g cm™) 1.38 1.41
Fine sand, % 19.77  19.81 Total porosity (E, %) 47.92 46.79
Silt, % 36.96  35.93 Hydraulic conductivity (Kh, cm hr?) 0.47 0.44
Clay, % 38.10 39.61 CaCOs % 3.44 3.32
Chemical properties
EC, dSm™* 1.80 2.00  Organic carbon (O.C, %) 1.467 1.304
pH, 1:2.5 (susp.) 7.80 8.06  Total nitrogen (T.N, %) 0.138 0.127
Organic matter (O.M, %) 2.53 2.25  C/N ratio 10.63 10.27
Soluble ions, meq I Ca* 5.28 4.93 Soil available macronutrients (ppm) N 31.64 30.99
Mg?* 3.77 3.42 P 10.10 9.98
Na* 8.84 11.57 K 287.40 281.80
K* 0.11 0.08 Soil available micronutrients, ppm Fe 3.40 3.33
HCO* 2.65 2.81 Zn 3.19 3.12
Cr 8.30 8.83 Mn 2.63 2.58
SO  7.05 836 Cu 1.27 1.21
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Table (1-b): Some characteristics of the used compost.

Properties Compost Properties Compost
pH (1:10 manure: water) 7.39 Bulk density, g/cm3 0.57
EC, dS m™(1:10 manure:water) 3.19 Moisture content, % 18.00
Ca, % 0.84 Ash, % 66.33
Mg, % 0.29 Organic matter, % 33.67
Na, % 0.27 Organic carbon, % 19.53
Cl,% 0.14 Total N, % 1.57
Fe, ppm 1215.00 C/N ratio 12.44
Zn, ppm 83.15 Total P, % 0.95
Mn, ppm 72.80 Total K, % 1.60
Cu, ppm 31.25
Available NPK of soil were fed™. Also, 100 corn seed and 1000

determined according to Hesse

barley seed weight,

barley straw

(1971). Available N (extracted by 2M
KCI) determined using the micro-
kjeldahel method. Available P
(extracted by 0.5N NaHCOj; solution
at pH 8.3) determined using ascorbic
acid method and available K
(extracted by ammonium acetate
solution at pH 7.0) was determined
using the flame photometer.The
concentrations of micronutrients (Fe,
Mn, Zn and Cu) of soil samples were
determined by DTPA-method as
described by Lindsay and Norevell
(1978) measured by an Atomic

Absorption Spectrophotometer
(AAS).
The concentration of

macronutrients in grains and straw
samples were determined according
to Hesse (1971) and Cottenie (1980).
Nitrogen  was  determined by
Kjeldahel method, phosphorus by
Vanadomolybdate yellow method
according to Jakson (1973) and

potassium by flame photometer
method.

Total yield (maize and barley)
for each plot was separately

harvested, weighed and related to tons

(Ton/fed.) were determined for each
treatment. Ten random plants per plot
were sampled at harvest of each crop
to determine the following characters.
Maize growth characters:
1- Plant height, (cm)
2- Ear length, (cm)
3- Ear diameter, (cm)
4- Number of rows per ear.
5- Number of kernels per row 6- Dry
matter after 80 days of sowing (g
plant™)
Barley growth characters:

1- Plant height, (cm)
2- Spike length, (cm)
3- Number of kernels per spike
4- Number of spikes per m?
5- Dry matter after 90 days of sowing,
g (10 plants)™

The obtained data were
statistically analyzed according to
procedure out lined by Sendecor and
Cochran (1981).

RESULTS AND DISCUSSION

I- Effect of different treatments on
the status of soil nutrients.

1- Soil available macronutrients.
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Data in Table (2) indicate that all
different treatments led to markedly
increases in available soil nitrogen,
phosphorus and potassium. The
highest values of available soil N, P
and K were recorded by the addition
of 7.5 ton compost fed™ in 30 cm mole
depth with 100 % recommended dose
of nitrogen fertilizer for each crop,
where they increased to 42.17, 15.43
and 441.70 ppm in the first season,
and were 41.30, 14.36 and 438.70
ppm in the second one, respectively.
Similar results were reported by
Bharath et al. (2017).

The results reveal that the
available soil N, P and K values were
significantly increased by using 30
cm mole depth, where it was more
effective than the surface depth on
increasing these values. The available
soil N, P and K were ranged from
35.96 to 36.73, 12.20 to 12.61 and
351.74 to 362.66 ppm in the first
season, and 35.34 to 36.05, 11.35 to
11.74 and 349.06 to 359.72 ppm in
the second one, respectively. Similar
results were reported by EI-Sodany et
al. (2016).

Regarding nitrogen fertilizers,
the results show that the addition of N
fertilizer rates caused significantly
increases in the available soil N, P
and K, where the highest values were
recorded by using 100 %
recommended dose of nitrogen
fertilizer for each crop. The highest
mean values of available soil N, P and
K were increased to 39.81, 14.19 and
410.74 ppm in the first season, and
39.15, 13.23 and 407.34 ppm in the
second one, respectively. Similar
results were reported by Holford et al.
(1992), Zhao et al. (1997) and

Smolen and Sady (2009). Likewise, it
can be noticed significant increases in
available soil N, P and K were
observed by increasing compost rates
addition, where the highest values
were recorded by the addition of 7.5
ton compost fed™. The highest values
of available soil N, P and K were
increased to 37.36, 12.91 and 372.14
ppm in the first season, and 36.67,
12.01 and 369.02 ppm in the second
one, respectively. Similar results were
reported by Saraiya et al. (2005),
Abd-Allah (2014) and Meena et al.
(2015)

2- Soil micronutrients.

Data presented in Table (2)
indicate that the concentration of soil
micronutrients (Fe, Zn, Mn and Cu)
were markedly increased in all
treatments in the first and second
seasons. The highest values of soil
micronutrients were obtained by the
addition of 7.5 ton compost fed™ in 30
cm  mole depth with 100 %
recommended dose of nitrogen
fertilizer for each crop, where it
increased to 5.49, 4.87, 4.99 and 2.26
ppm, and 5.38, 4.92, 5.02 and 2.30
ppm in the first and second seasons
for Fe, Zn, Mn and Cu, respectively.

Concerning  the  application
depth, the results indicated that the
values of Fe, Zn, Mn and Cu
concentrations of the soil were
significantly increased by using 30
cm mole depth. The highest values of
them concentrations were obtained by
using 30 cm mole depth, where they
increased to 4.53, 4.06, 3.82 and 1.78
ppm in the first season and increased
to 4.45, 4.14, 3.90 and 1.83 ppm in
the second one, respectively.
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Table (2): Effect of different treatments on soil available macro and micronutrients after maize and barley in the first and
second seasons (summer 2017 and winter 2017/2018).

Applicati Nitrog Compo Maize (first season, summer 2017) Barley (second season, winter 2017/2018).
ondepth en strates Available macronutrients, Available micronutrients, Available macronutrients, Available micronutrients,
cm  fertiliz (ton ppm ppm ppm ppm
er fed®) N P K Fe_ Zn Mn Cu N P K Fe _Zn _Mn_ Cu

D1 N1 Cl 3166 10.11 288.40 3.41 320 2.64 128 3126 9.48 287.74 3.27 3.07 2.66 1.34
C2 3280 10.66 30148 3.61 3.36 2.79 138 3221 989 300.78 3.59 3.44 292 1.44
C3 3298 10.74 303.29 3.68 3.40 282 139 3236 10.00 303.09 3.65 3.48 294 1.45
C4 3318 1083 30681 3.70 342 287 141 32.65 10.08 30591 3.67 351 299 1.48

N2 Cl 3258 1052 29792 356 333 277 136 3201 982 29798 351 3.38 285 142
C2 3550 1197 34538 4.34 3.87 352 168 3482 1112 34100 433 397 3.60 1.73
C3 3570 12.06 348.06 4.38 3.94 356 1.69 3499 1119 34428 437 4.02 3.65 175
C4 3592 1214 350.75 442 397 361 171 3521 1128 34730 440 4.06 3.71 1.76

N3 Cl 3474 1156 33085 416 3.75 325 159 34.07 10.76 32786 4.10 3.83 3.36 1.68
C2 3757 1297 379.25 479 426 413 190 36.87 12.08 37439 4.72 434 417 1.93
C3 3787 13.05 38159 483 429 416 192 3712 1217 37647 4.76 439 423 195
C4 3826 13.23 387.39 4.93 435 431 194 3746 1233 382.60 4.79 4.44 436 1.97

N4 Cl 3692 1269 37024 464 416 396 183 36.28 11.84 363.95 4.60 4.23 4.02 1.86
C2 39.61 14.03 406.53 526 4.60 4.68 210 39.07 13.00 40594 5.09 4.67 4.72 2.13
C3 39.83 1415 41067 529 463 472 212 39.36 1315 409.71 512 472 476 2.16
C4 40.28 14.45 419.19 531 4.67 476 215 39.72 1348 41594 5.17 4.76 4.80 2.19

D2 N1 Cl 3202 10.25 29045 344 322 266 131 3146 955 289.98 336 3.29 275 1.37
C2 3352 1098 31027 3.79 350 298 145 3296 1025 31142 3.78 3.56 3.08 1.53
C3 33.70 11.07 312.07 3.87 353 3.01 146 3312 1031 31212 3.84 3.60 3.11 1.56
C4 3396 1115 316.79 3.90 356 3.05 150 33.27 1037 314.15 387 3.64 315 1.58

N2 Cl 33.34 10.89 307.88 3.75 3.46 294 1.44 3280 10.16 306.60 3.73 3.54 3.05 1.50
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C2 36.02 1224 35274 444 399 365 173 3530 11.36 349.09 442 408 3.74 177
C3 36.23 1233 357.00 4.49 4.02 371 175 3553 1145 35236 4.45 411 3.80 1.78
C4 36.36 1240 35893 453 4.05 3.75 177 3562 1152 35439 449 4.13 384 1.80
N3 Cl 3516 11.78 338.80 4.24 3.79 338 1.63 34.46 10.94 33457 4.22 3.89 3.48 1.69
C2 3833 1331 389.98 4.98 438 437 196 37.60 1237 38526 4.82 4.47 4.45 1.98
C3 3849 1350 39284 503 442 442 198 3783 1254 38931 4.86 4.50 4.48 2.00
C4 38.74 13.62 39557 5.10 446 449 2.01 38.13 12.63 393.18 4.92 4.54 454 2.02
N4 Cl 3714 1280 37420 469 419 403 186 36.50 11.93 36842 4.63 4.25 4.07 1.89
C2 4099 1490 429.67 536 4.73 484 219 4030 13.98 42437 523 4.82 4.88 222
C3 4151 15.08 433.71 542 481 491 222 40.68 1411 43166 526 4.89 495 225
C4 4217 1543 44170 549 487 499 226 4130 1436 438.70 5.38 4.92 5.02 2.30
A D1 (surface) 3596 12.20 351.74 439 395 3.66 1.72 3534 1135 349.06 4.32 4.02 3.73 177
Applicati D2 (30cm) 36.73 1261 362.66 4.53 4.06 3.82 178 36.05 11.74 359.72 4.45 4.14 390 1.83
on gr%pth F - test ** ** ** ** ** * * ** ** **x ** ** * *
B N1 (0%) 3298 10.72 303.70 3.68 340 285 140 3241 999 30315 3.63 345 295 147
Nitrogen N2 (50%) 35.21 11.82 339.83 4.24 383 344 164 3454 1099 336.63 4.21 391 353 1.69
fertilizer N3 (75%) 37.40 12.88 37453 4.76 421 4.06 1.87 36.69 1198 37046 4.65 430 4.13 1.90
N4 (100%) 39.81 14.19 410.74 5.18 458 4.61 2.09 39.15 1323 407.34 506 4.66 4.65 213
F - test ** ** ** ** ** ** ** ** ** ** ** ** ** **
C C1(0) 3420 1133 324.84 399 364 320 154 33.61 1056 32214 393 3.69 3.28 1.59
Compost  C2(2.5) 36.79 12.63 364.41 457 4.09 3.87 180 36.14 11.76 36153 4.50 4.17 3.95 1.84
rates C3(5) 37.04 1275 36740 4.62 413 391 182 36.37 11.87 36488 454 421 399 186
(ton) C4 (7.5) 37.36 1291 372.14 467 4.17 398 184 36.67 12.01 369.02 459 425 4.05 1.89
F - test ** ** ** ** ** ** ** ** ** ** ** ** ** **
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It can be noticed that the use of
30 cm mole depth was more effective
than surface depth on increasing the
values of Fe, Zn, Mn and Cu
concentrations in soil. Similar results
were reported by EI-Sodany et al.
(2016)

With regard to nitrogen fertilizer
rates additions, the results clear that
the values of Fe, Mn, Zn and Cu

concentrations of the soil were
significantly increased with
increasing addition of nitrogen

fertilizers rates, where the highest
values were obtained by the addition
of 100 % recommended dose of
nitrogen fertilizer for each crop.
These values were increased to 5.18
and 5.06 ppm for Fe, 4.58 and 4.66
ppm for Zn, 4.61 and 4.65 ppm for
Mn and 2.09 and 2.13 ppm for Cu in
the first and second seasons,
respectively. Similar results were
reported by Irani-Sarand et al. (2013).

Also, the results clear that the
values of Fe, Mn, Zn and Cu
concentrations of the soil were
significantly increased with
increasing the addition compost rates,
where the highest values were
obtained with the addition of 7.5 ton
compost fed™. These values were
increased to 4.67 and 4.59 ppm, 4.17
and 4.25 ppm, 3.98 and 4.05 ppm and
1.84 and 1.89 ppm in the first and
second seasons, respectively. Similar
results were reported by Abd-Allah
(2014), who found that soil
micronutrients (Fe, Mn, Zn and Cu)
were increased with all added organic
amendments in the two growing
seasons. These increases may be

mainly due to the effect of these
amendments on lowering soil pH
which reflects on increasing the
availability of these micronutrients.
Also, these results agree with those of
El-Fayoumy et al. (2001) where they
reported that application of organic
amendments had a decrease in soil pH
and clearly enhanced the nutrient
status of soil and its uptake by plants.

I1- Effect of different treatments on
the status of plant nutrients.

1- Macronutrient concentrations
and its uptake by maize and barley
grains.

Data in Tables (3 and 4) show
that the macronutrients concentration
and its uptake by maize and barley
grains were significantly increased by
increasing all treatments in the first
and second seasons.

The results show that N, P and K
concentrations and its uptake by
maize and barley grains were
increased with all treatments in the
two seasons. The highest values were
recorded with the addition of 7.5 ton
compost fed? in 30 cm mole depth
with 100 % recommended dose of
nitrogen fertilizer for each crop,
where these values were 2.137 and
1.996 %, 67.90 and 52.79 kg fed™ for
N concentration and uptake, 0.647
and 0.585 %, 20.82 and 15.54 kg fed"
! for P concentration and uptake and
0.677 and 0.651 %, 26.75 and 19.41
kg fed® for K concentration and
uptake, by maize and barley grains in
the first and second seasons,
respectively.
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Table (3): Effect of different treatments on macronutrients concentration (%), uptake (Kg fed) and DTPA- extractable metals of maize
grains in the first season (summer 2017).

S E S5 B Macronutrients DTPA- extractable micronutrients Micronutrients

§S 58 883 . (mg Kg)

% =1 SF £ § = Concentration, % Uptake, Kg fed™* Uptake, g fed*

S5 zZ& 0 & N P K N P K Fe  Zn Mn  Cu Fe Zn Mn Cu
D1 N1 C1 1427 0368 0456 34.12 913 1146 11572 72.03 4350 1155 2649 1589 9.70 236

Cc2 1454 0391 0478 3542 9.75 1260 12243 7390 44.63 1179 30.02 16.92 10.67 2.78
C3 1458 0.396 0.482 3586 9.93 1281 123.08 7424 4483 1185 30.54 1724 1099 2.83
C4 1463 0.399 0486 36.40 10.10 13.05 12402 74.61 4530 12.07 30.87 1736 11.98 2.88

N2 C1 1446 0.386 0472 3504 954 1233 12126 73.33 4377 1167 2951 1640 1019 271
Cc2 1549 0.446 0534 4384 13.03 16.37 13388 76.11 61.47 12.00 37.57 22.88 1461 3.43
C3 1554 0.449 0537 4450 1329 1645 13431 7840 61.63 12.04 37.68 2324 15.08 3.48
C4 1561 0.453 0.540 45,52 13.68 16.78 13562 79.90 62.61 12.11 38.73 23.86 16.06 3.56

N3 C1 1524 0436 0521 4203 1238 1549 13143 7793 5954 11.79 3573 21.84 13.28 3.27
Cc2 1.627 0485 0578 5226 16.10 19.60 14251 80.70 67.96 12.84 4426 26.64 17.38 4.25
C3 1.631 0.488 0585 5257 16.38 19.70 143.13 81.96 68.13 1294 4490 28.14 17.64 4.28
C4 1.639 0.491 0.590 5325 16.55 20.31 144.05 8253 69.06 13.00 4559 29.01 18.15 4.35

N4 C1 1608 0.477 0568 50.62 1532 18.33 140.00 82.39 6599 1247 4242 26.37 16.85 4.05
c2 2019 0578 0.623 59.01 1854 23.82 149.86 8523 73.08 1351 50.13 2951 21.13 4098
C3 2033 0585 0.626 60.73 1889 2430 15095 88.81 74.13 13.62 5124 31.89 23.08 5.04
C4 2079 0.611 0.648 63.69 1948 24.69 15418 9157 7519 13.82 5257 33.71 2596 5.13

D2 N1 C1 1435 0.374 0463 3443 923 1199 11771 7239 44.19 1175 27.76 16.13 10.18 2.48
C2 1483 0.409 0495 37.27 1052 1346 12591 7459 46.30 1221 3191 17.86 1254 296
C3 1489 0413 0499 3792 10.75 1381 126.61 75.88 46.60 12.28 3248 18.11 1482 3.00
C4 1.500 0.417 0.503 38.75 11.04 1398 127.77 76.26 56.70 13.02 33.07 19.34 1517 3.03

N2 C1 1471 0.404 0.490 36.79 10.28 13.27 12497 75.03 45.67 12.15 3132 1756 1227 293
Cc2 1567 0.456 0.544 45.77 13.76 16.90 136.04 78.13 62.76 13.66 39.09 23.06 17.17 3.62
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C3 1577 0.459 0548 46.45 14.06 17.24 136.78 79.67 63.74 13.73 39.79 2446 2112 3.71

C4 1583 0.463 0.553 47.69 14.25 17.35 137.16 80.98 63.92 13.77 40.15 2483 23.88 3.80

N3 C1 1533 0.439 0526 4294 12.67 1587 13228 78.38 60.45 13.14 36.77 2233 17.17 3.32

Cc2 1648 0.495 0594 5396 16.68 20.95 14461 8281 69.23 14.34 46.21 27.58 20.34 4.48

C3 1653 0.501 0.596 55.03 17.20 21.47 14552 84.15 70.20 1440 47.01 29.24 2348 4.58

C4 1.660 0.506 0.602 55.53 17.45 22.03 146.21 85.65 70.48 14.46 47.64 30.53 25.30 4.67

N4 C1 1617 0479 0571 5113 1564 18.63 14102 83.75 66.81 13.81 4310 27.10 19.62 4.11

Cc2 2.104 0.627 0.663 6569 1990 2530 156.60 87.75 76.63 1526 53.19 3145 2343 517

C3 2.116 0.635 0.669 66.58 20.23 2592 158.01 90.37 77.11 1536 5391 33.79 26.60 5.28

C4 2.137 0.647 0.677 6790 20.82 26.75 159.55 92.09 78.27 1547 54.83 3542 29.54 5.36

-% & Dl(surface) 1.630 0465 0545 4655 1388 17.38 13540 79.60 60.05 1244 39.27 2381 1580 3.71

=% D2(30cm) 1661 0483 0562 4899 14.66 1843 13855 81.12 6244 1368 41.14 2492 1954 391
;: % F - test ** * ** * * * ** ** * ** * * ** *

N1 (0%) 1464 0.396 0.483 36.27 10.06 12.90 12291 74.24 46.51 12.07 3039 1736 12.01 2.79

é S N2 (50%) 1539 0.440 0.527 4320 12.74 1584 13250 77.69 58.20 12.64 36.73 22.04 16.30 3.41

= N3 (75%) 1.614 0.480 0.574 5095 15.68 1943 14122 8176 66.88 13.36 4351 2691 19.09 4.15

Z3 N4 (100%) 1964 0.580 0.631 60.67 18.60 2347 151.27 87.75 73.40 1417 50.17 3116 23.28 4.89
F - test ** ** ** ** ** ** ** ** ** ** ** ** ** **

. C1(0) 1508 0.420 0.508 40.89 11.77 14.67 128.05 76.90 53.74 1229 34.14 2045 1366 3.15

I § C2 (2.5) 1681 0486 0564 49.15 14.79 18.63 138.98 7990 62.76 13.20 4155 2449 17.16 3.96

g% C3 (5) 1689 0.491 0568 49.96 15.09 18.96 139.80 81.69 63.30 13.28 4219 2576 19.10 4.03

3 % C4 (7.5) 1703 0.498 0575 51.09 1542 1937 14107 8295 6519 1347 4293 26.76 20.76 4.10
F - test ** *%x ** *%x *%* ** *%* *% *%* *%x *%x *%* **% *%
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Table (4): Effect of different treatments on macronutrients concentration (%), uptake (Kg fed') and DTPA- extractable metals of barley

grains in the second season (winter 2017/2018).

S & £§8 8,5 Macronutrients DTPA- extractable micronutrients Micronutrients
S< 8= g€ Concentration, % Uptake, Kg fed (mg Kg) Uptake, g fed!

§§ 28 3%& N P K N B K Fe Zn Mn Cu Fe Zn Mn Cu

D1 N1 C1 1313 0286 0.388 2701 7.26 854 121.30 70.89 40.19 10.73 28.61 1466 8.34 1.97

C2 1342 0350 0415 2845 7.81 956 12640 72.11 43.33 1098 3333 1686 943 221

C3 1349 0352 0419 2862 7.88 9.76 127.12 73.37 43.48 11.02 33.64 1715 9.89 226

C4 1.355 0.356 0.426 29.07 8.03 991 128.32 73.94 43.82 11.06 3439 1734 10.64 2.29

N2 C1 1333 0.344 0409 28.05 7.67 933 125.05 72.07 4280 1092 32.08 16.37 9.18 218

C2 1436 0.398 0.497 3341 958 1233 140.29 7540 56.35 11.63 40.76 2059 1386 281

C3 1440 0.401 0500 33.67 9.69 1246 140.68 77.63 56.54 11.65 41.21 20.73 14.07 292

C4 1451 0.406 0506 34.03 9.82 12.75 14221 78.18 56.88 11.70 4244 21.08 1538 2.96

N3 C1 1418 0389 0479 3226 9.20 1167 137.12 7526 55.62 1149 38.94 1982 1314 270

C2 1518 0435 0556 38.16 11.23 1457 150.27 78.02 59.33 1216 50.33 24.03 1529 3.62

C3 1527 0437 0560 3845 1133 14.74 15143 80.19 59.53 1221 50.65 2523 16.54 3.70

C4 1534 0442 0568 39.06 1150 15.08 152.36 81.77 59.84 1225 51.61 26.66 17.71 3.85

N4 C1 1497 0426 0540 36.63 10.69 1391 147.64 80.80 5854 12.02 4740 23.08 1555 3.23

C2 1876 0516 0.603 45.07 12.67 17.47 159.63 83.93 62.03 12.70 58.75 2756 17.10 4.20

C3 1.889 0523 0.608 45.73 12.88 17.83 161.03 86.64 62.43 12.77 60.09 28.05 18.36 4.24

C4 1934 0549 0.622 48.36 13.88 18.12 166.14 90.33 63.25 12.93 61.58 29.12 19.73 4.32

D2 N1 C1 1320 0336 0395 2749 744 894 12230 7189 4169 10.81 29.66 1526 8.60 2.04

Cc2 1372 0365 0440 29.69 8.27 1035 130.68 73.93 4347 1119 3572 16.81 995 236

C3 1379 0.368 0.444 30.07 8.39 1056 13150 7438 4571 1123 36.10 17.01 10.09 2.43

C4 1387 0373 0452 30.77 863 10.81 132.85 7570 5529 1128 36.76 18.30 1233 2.47

N2 C1 1363 0.361 0432 2929 8.14 10.14 12950 74.29 4506 11.12 3484 1655 9.78 234

Cc2 1457 0409 0511 3426 990 1287 14259 76.42 58.07 11.73 4265 21.19 1248 298

C3 1.465 0.412 0.519 34.90 10.09 13.18 143.47 78.08 58.43 11.80 43.76 21.73 13.69 3.03
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C4 1470 0414 0523 3517 10.18 13.26 144.02 79.29 58.65 11.84 44.62 22.00 1489 3.09

N3 C1 1423 0392 0486 3255 931 1193 13830 76.65 56.86 1154 39.85 20.21 13.63 2.75

c2 1539 0445 0573 39.23 1157 1523 15284 79.06 61.07 1231 5298 24.85 16.86 3.90

C3 1546 0448 0577 39.76 11.75 1561 153.99 81.61 61.40 1236 54.09 26.30 17.99 3.94

C4 1554 0454 0585 4011 1194 16.09 155.00 83.97 61.67 1242 5522 2756 1921 3.99

N4 C1 1503 0429 0544 3723 1092 1406 148.83 81.28 59.80 12.05 4810 23,50 1588 3.27

Cc2 1960 0567 0.636 5048 14.84 1857 170.20 85.38 64.87 13.04 6283 28.00 19.10 4.41

C3 1974 0574 0643 51.37 15.01 1893 17211 88.01 6531 13.12 64.43 29.29 2139 4.47

C4 1996 0585 0.651 52.79 1554 1941 17450 9195 65.77 13.20 65.86 30.78 23.80 4.55

-% € D1 (surface) 1513 0413 0506 3538 10.07 13.00 14231 78.16 54.00 11.76 44.11 2177 1401 3.09

=¥£ D2(30cm) 1544 0433 0526 37.20 10.75 13.75 146.42 7949 56.45 1194 46.72 22.46 1498 3.25
;& % F - test *%k * * * *%* * *%* *%x * **% * * *%* *%x
N1 (0%) 1352 0.348 0422 2890 7.96 9.80 12756 73.28 44.62 11.04 3353 16.67 991 225

§ T N2 (50%) 1427 0393 0487 3285 938 12.04 13848 76.42 54.10 1155 40.30 20.03 1292 2.79
SE N3 (75%) 1507 0430 0.548 37.45 1098 1437 148.91 79.57 59.42 12.09 49.21 2433 16.30 3.56
ZZ& N4 (100%) 1.829 0521 0.606 45.96 1330 17.29 162,51 86.04 62.75 12.73 58.63 27.42 18.86 4.09
F - test ** ** ** ** ** ** ** ** ** ** ** ** ** **

_ C1(0) 1396 0370 0459 3131 883 11.07 133.76 7539 50.07 11.34 37.44 18.68 11.76 2.56

I E C2(2.5) 1563 0436 0529 37.34 10.73 13.87 146.61 78.03 56.07 11.97 47.17 2249 1426 331
g p C3(5) 1571 0439 0534 37.82 10.88 14.13 147.67 79.99 56.60 12.02 48.00 23.19 1525 3.37
3 % C4 (7.5) 1585 0.447 0542 38.67 11.19 1443 149.43 81.89 58.15 12.09 49.06 24.11 16.71 3.44
F - test *%x *%* *%x *%x ** ** *%* *% *% **x *% ** ** *%
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Regarding the application depth,
the results indicated that the values of
N, P and K concentrations and its
uptake by maize and barley grains
were significantly increased by
increasing the application depth to 30
cm depth, where the use of 30 cm
mole depth was more effective than
surface depth. The highest values of
N, P and K concentrations and its
uptake were reached to 1.661 and
1.544 %, 48.99 and 37.20 kg fed™ for
N concentration and uptake, 0.483
and 0.433 %, 14.66 and 10.75 kg fed™
for P concentration and uptake and
0.562 and 0.526 %, 18.43 and 13.75
kg fed® for K concentration and
uptake, by maize and barley grains at
30 cm mole depth in the first and
second seasons, respectively.

The results reveal that increasing
nitrogen fertilizer rates addition to
100 % of the recommended dose led
to significantly increases N, P and K
concentrations and its uptake by
maize and barley grains to be 1.964
and 1.829 %, 60.67 and 45.96 kg fed
for N concentration and uptake, 0.580
and 0.521 %, 18.60 and 13.30 kg fed™
for P concentration and uptake and
0.631 and 0.606 %, 23.47 and 17.29
kg fed® for K concentration and
uptake, by maize and barley grains,
respectively.

Also, the values of N, P and K
concentrations and its uptake by

maize and barley grains were
significantly increased with
increasing compost rates addition,
where the highest values were

recorded by the addition of 7.5 ton
compost fed™. The highest values
were reached to 1.703 and 1.585 %,
51.09 and 38.67 kg fed™ for N, 0.498
and 0.447 %, 15.42 and 11.19 kg fed™
for P and 0.575 and 0.542 %, 19.37

and 14.43 kg fed™ for K concentration
and uptake, by maize and barley
grains, in the first and second seasons,
respectively. Similar results were
obtained by Mostafa (2001), Abd-
Allah (2014) and EI-Sodany et al.
(2015). These results may be due to
the ability of compost addition in
maintain soil nutrients to be more
available and chelation of these
elements by humic substances.
Consequently, help to increase the
respiration rate, metabolism and plant
growth, causing more require
nutrients for plants from soil or
fertilizers, as mentioned by Sinha
(1972) who suggested that the organic
acids are produced during the
decomposition of organic matter in
soils influence the pH and
consequently rendered available P
from calcium phosphate. Also, similar
results were obtained by Derar and
Eid (1996), they reported that the
concentrations of N, P and K in wheat
and corn grains were increased upon
increasing sludge application.

2- Micronutrient concentrations
and uptake by maize and
barley grains.

Data in Tables (3 and 4) indicate
that all different treatments led to
increase micronutrient concentrations
and its uptake by maize and barley
grains in the two seasons. The highest
values of Fe, Zn, Mn and Cu
concentrations and uptake were
obtained by the addition of 7.5 ton
compost fed? in 30 cm mole depth
with 100 % recommended dose of
nitrogen fertilizer for each crop,
where the increases values were
reached to 159.55, 92.09, 78.27 and
15.47 mg Kg*, 54.83, 35.42, 29.54
and 5.36 g fed™ in the first season and
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reached to 174.50, 91.95, 65.77 and
13.20 mg Kg*, 65.86, 30.78, 23.80
and 4.55 g fed in the second one for
their concentrations and uptake by
maize and barley grains, respectively.

The results indicate that the
values of Fe, Zn, Mn and Cu
concentrations and its uptake by
maize and barley grains were
significantly increased by using 30
cm mole depth as compared with
surface depth. The highest values
were reached to 138.55, 81.12, 62.44
and 13.68 mg Kg*, 41.14, 24.92,
19.54 and 3.93 g fed® in the first
season and reached to 146.42, 79.49,
56.45 and 11.94 mg Kg*, 46.72,
22.46, 14.98 and 3.25 g fed? in the
second one, respectively.

Concerning nitrogen fertilizer
rates addition, the results indicate that
the values of Fe, Zn, Mn and Cu
concentrations and its uptake by
maize and barley grains were
significantly increased by increasing
nitrogen fertilizer rates addition to
100 % of the recommended dose. The
highest values of Fe, Zn, Mn and Cu
concentrations and its uptake were
increased to 151.27, 87.75, 73.40 and
14.17 mg Kg?, 50.17, 31.16, 23.28
and 4.89 g fed™ in the first season and
increased to 162.51, 86.04, 62.75 and
12.73 mg Kg?, 58.63, 27.42, 18.86
and 4.09 g fed? in the second one,
respectively.

Also, the results indicate that
increasing the addition rates of
compost led to significant increases of
Fe, Zn, Mn, Cu concentrations and its
uptake by maize and barley grains,
where the highest values were
recorded by the addition of 7.5 ton
compost fed?, where the highest
values of their concentrations and
uptake reached to 141.07, 82.95,

65.19 and 13.47 mg Kg*, 42.93,
26.76, 20.76 and 4.10 g fed™ in the
first season and reached to 149.43,
81.89, 58.15 and 12.09 mg Kg@,
49.06, 24.11, 16.71 and 3.44 g fed in
the second one, respectively. Similar
results were obtained by Mostafa
(2001). These results may be due to
high content of Fe, Zn, Mn and Cu in
the compost addition, Table (1-b),
which enhanced some enzymes and
other metabolism actions. Similar
results were obtained by El-Fayoumy
et al. (2000), who reported that sludge
application may cause easily and
gradual availability of micronutrients
and heavy metals to the plants or may
cause accumulation of these elements
and subsequently biologically
increase their absorption by plants.
Similar conclusions were obtained
also by EI-Maddah (2005), who
reported that the concentration of
micronutrients in wheat and maize

grains were increased with all
combinations of added natural
amendments.

It can be observed that Zn, Mn
and Cu concentrations and uptake by
maize grains in the first season were
greater than its concentrations and
uptake by barley grains in the second
one, these results may be due to the
high content of Zn, Mn, Cu in the
compost rates addition which it added
before maize planting in the first
season only. On the contrary, the
results indicate that Fe concentration
and uptake by maize grains in the first
season was less than by barley grains
in the second one. This may be due to
fixation and precipitation of iron,
particularly in case of soil pH over
neutral conditions. Also, this may be
due to selectivity coefficient of these
micronutrients under the conditions of
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investigated soil. Similar results were
obtained by El-Fayoumy et al. (2000),
who added that most  of
micronutrients and heavy metals are
usually precipitated due to basic soil
reaction or absorbed on colloidal
organic and inorganic constituents
when they are added to the soil, these
processes usually affected their
availability to plants.

3- Macronutrients concentration
and its uptake by maize and barley
straw.

Data in Tables (5 and 6) show
that N, P and K concentrations and
uptake by maize and barley straw
were take the same trend of them with
grains as mentioned before. Where,
their values were increased with all
treatments in the first and second
seasons. The highest values of their
concentrations were increased to
0.784, 0.267 and 0.368 %, 0.776,
0.251 and 0.357 % in the first and
second seasons, respectively. While,
the increases of their uptake were
increased to 61.15, 14.02 and 20.88
Kg fed?, 34.10, 12.29 and 16.79 Kg
fed® in the same seasons, where the
highest values of N, P and K
concentrations and uptake were
recorded by the addition of 7.5 ton
compost fed? in 30 cm mole depth
with 100 % recommended dose of
nitrogen fertilizer for each crop.

The results indicate that the
values of N, P and K concentrations
and uptake by maize and barley straw
were significantly increased with
increasing application depth, where
the application at 30 cm mole depth
was more effective than the
application at surface depth. The
highest values were reached to 0.670,

0.241 and 0.343 %, 39.50, 11.24 and
14.78 Kg fed™ in the first season and
reached to 0.605, 0.232 and 0.333 %,
24.15, 9.90 and 13.45 Kg fed™ in the

second one for N, P and K
concentrations and its  uptake,
respectively.

Regarding the addition of

nitrogen fertilizer rates, the results

indicate that increasing nitrogen
fertilizer rates to 100 % of the
recommended dose led to

significantly increases the values of
N, P and K concentrations and uptake
by maize and barley straw in the first
and second seasons. The highest
values of N, P and K concentrations
and its uptake were reached to 0.736,
0.248 and 0.354 %, 53.15, 12.26 and
17.53 Kg fed™ and reached to 0.705,
0.240 and 0.342 %, 30.70, 11.02 and
15.43 Kg fed™ in the first and second
seasons, respectively.

Also, the results indicate that the
values of N, P and K concentrations
and uptake by maize and barley straw
were significantly increased by
increasing compost rates addition.
The highest values of N, P and K
concentrations and uptake by maize
and barley straw were recorded by the
addition of 7.5 ton compost fed™. The
highest values of N, P and K
concentrations were reached to 0.681,
0.242 and 0.350 %, 0.622, 0.232 and
0.343 % of the two seasons,
respectively. While, the highest
values of N, P and K uptake by maize
and barley straw were reached to
42,09, 1158 and 15.85 Kg fed™,
25.48, 9.86 and 13.96 Kg fed™ of the
two seasons, respectively. These
results are in line with Sowicki
(2003).
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Table (5): Effect of different treatments on macronutrients concentration (%), uptake (Kg fed) and DTPA- extractable metals of maize

straw in the first season (summer 2017).

S £ S5 8,5 Macronutrients DTPA- extractable micronutrients Micronutrients
S< ?% g2 &€ Concentration, % Uptake, Kg fed™ (mg Kg™) Uptake, g fed™!

8¢ Z& 38N P K N P K F Zn Mn Cu Fe Zn Mn Cu

D1 N1 C1 0561 0.215 0.296 21.34 812 10.84 14312 69.10 83.87 1169 4988 2293 26.56 3.74

C2 0584 0221 0323 2352 911 1173 14583 7126 86.20 1190 5270 26.18 28.60 3.92

C3 0588 0.223 0327 2365 920 1184 14592 7131 86.30 11.92 5295 27.79 29.81 3.97

C4 0591 0.224 0.330 2451 956 1255 146.81 72.04 8831 1195 54.85 28.66 31.81 4.08

N2 C1 0579 0217 0317 2284 881 11.11 14500 70.57 8435 11.85 51.16 2543 2794 3.82

C2  0.644 0228 0335 3349 964 1245 15439 7823 8879 1245 56.28 30.47 3352 4.19

C3 0.646 0.229 0.338 33.86 9.82 12.78 15453 78.27 88.84 1248 57.09 31.53 34.34 4.27

C4 0.649 0.232 0.344 35.26 10.53 14.01 155.11 78.77 90.21 1251 59.86 33.26 37.63 4.46

N3 C1 0.629 0.219 0.328 30.83 9.49 1214 15213 76.33 87.61 1232 5456 28.69 31.28 4.17

Cc2 0.689 0.235 0.342 4350 10.62 13.55 160.73 83.38 9431 1293 59.17 31.72 36.90 4.25

C3 0.693 0.239 0.348 4453 11.07 14.43 161.17 83.66 9503 13.00 61.26 3247 39.28 4.44

C4 0.698 0.242 0.354 46.38 11.87 16.05 162.05 84.44 97.08 13.06 65.06 3553 43.54 4.73

N4 C1 0.677 0.227 0.337 40.50 10.92 1498 15890 81.84 90.26 12.82 5892 3191 3561 4.37

C2 0730 0.242 0.346 5356 11.48 16.44 166.05 87.59 99.34 1341 6142 3539 3854 450

C3 0737 0247 0.356 55.67 12.09 18.11 166.98 88.36 101.42 13.48 6576 38.28 43.73 4.63

C4 0742 0.250 0.361 55.72 12.38 1850 167.05 88.39 101.45 13.51 69.82 39.01 45.77 4.67

D2 N1 C1 0567 0.219 0304 21.71 829 1115 14350 69.38 8518 11.76 50.69 2554 27.73 3.82

C2 0600 0230 0.333 2578 10.19 12.63 14793 7298 90.86 12.02 5564 29.51 31.79 4.09

C3 0605 0234 0.338 26.24 10.34 13.07 148.66 7350 9220 12.07 56.61 30.60 32.77 4.19

C4 0.610 0.236 0.343 2746 10.86 14.12 14945 7421 9415 1210 59.37 3195 34.68 4.38

N2 C1 0595 0.228 0.326 24.82 970 1281 14711 7227 8891 11.98 5557 2847 29.57 3.95

C2 0654 0235 0.338 3551 10.60 13.08 155.62 79.18 9520 1257 60.55 32.82 3511 4.34
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C3 0657 0236 0343 36.40 11.02 14.12 15628 79.74 9675 12.60 62.33 3451 38.34 4.47
C4 0660 0.237 0.346 36.90 11.28 1459 156.40 79.81 96.86 12.63 63.48 35.64 39.38 4.57

N3 Cl 0633 0232 0332 3191 1091 13.02 15288 7697 9345 1235 58.88 31.63 3391 4.22

C2 0705 0246 0344 47.34 1144 1401 16279 8497 9845 13.13 62.94 34.42 39.88 4.50

C3 0709 0248 0350 48.79 11.88 1553 16355 85.67 10027 13.19 64.80 36.77 43.26 4.72

C4 0714 0250 0357 49.35 12.16 16.06 163.79 8578 10055 13.22 67.95 37.78 4561 4.83

N4 Cl 0680 0239 0343 41.87 11.61 1509 15952 8237 97.63 12.85 61.56 33.63 36.95 4.57

C2 0767 0255 0.355 57.84 12.35 17.28 170.65 91.27 103.05 13.80 63.92 37.04 42.82 4.60

C3 0773 0259 0.365 5891 13.20 18.97 171.66 92.08 10515 13.88 66.07 39.26 4541 4.78

C4 0784 0267 0.368 61.15 14.02 20.88 173.01 93.15 107.96 14.01 70.32 42.18 47.68 5.02

S £ D1 (surface) 0231 0336 36.82 1029 13.84 15536 78.97 9146 1258 58.17 31.20 3530 4.26
% £ D2(30cm) 0241 0343 3950 11.24 14.78 157.68 80.83 96.66 12.76 61.29 33.86 37.81 4.44
g_ % F - test * * ** ** ** ** ** ** ** * ** ** *
N1 (0%) 0225 0324 2428 946 1224 14640 71.72 8838 11.93 5409 27.90 3047 4.02

88  N2(50%) 0230 0.336 3239 10.18 13.12 153.06 77.11 9124 12.38 5829 3152 34.48 4.26
S N3(75%) 0239 0344 4283 1118 14.35 159.89 8265 9584 12.90 61.83 33.63 39.21 4.48
=& N4 (100%) 0248 0.354 53.15 12.26 17.53 166.73 88.13 100.78 13.47 64.72 37.09 42.06 4.64
F - test *%* *%* *%* *% *%* *%* *%* *%* *%* *%* *% *%* *%

—__ C1(0) 0225 0323 2948 973 12.64 15027 7485 8891 1220 55.15 2853 31.19 4.08
25 c2(25) 0237 0340 40.07 10.68 13.90 158.00 81.11 9453 1278 59.08 32.19 35.90 4.30
e C3 (5) 0239 0346 4101 11.08 14.86 15859 81.57 9575 12.83 60.86 33.90 38.37 4.43
SE c4(15) 0242 0350 4209 1158 15.85 159.21 82.07 97.07 12.87 63.84 3550 40.76 4.59
F - test *%* *%* *%* *% *%* *%* *%* *%* *%* *%* *% *%* *%
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4- Micronutrient concentrations
and uptake by maize and barley
straw.

Data in Tables (5 and 6) show
the Fe, Zn, Mn and Cu concentrations
and uptake by maize and barley straw,
where the results indicate that their
concentrations and uptake gave
similar trend as maize and barley
grains, where all treatments led to
markedly increases in their
concentrations and uptake. It can be
noticed that the addition of 7.5 ton
compost fed? in 30 cm mole depth
with 100 % recommended dose of
nitrogen fertilizer for each crop gave
the highest values of Fe, Zn, Mn and
Cu concentrations and their uptake by
maize and barley straw. The values
were increased to 173.01, 93.15,
107.96 and 14.01 mg Kg*, 70.32,
42.18, 47.68 and 5.02 g fed™ in the
first season and increased to 170.16,
82.37, 96.03 and 13.89 mg Kg,
66.46, 36.06, 42.02 and 4.72 g fed in
the second one for Fe, Zn, Mn and Cu
concentrations and its  uptake,
respectively.

The results reveal that increasing
application depth to 30 cm led to
significantly increases of Fe, Zn, Mn
and Cu concentrations and uptake by
maize and barley straw. The highest
values of their concentrations and
uptake were reached to 157.68, 80.83,
96.66 and 12.76 mg Kg*, 61.29,
33.86, 37.81 and 4.44 g fed® in the
first season and reached to 154.74,
71.75, 85.29 and 12.69 mg Kg,
55.92, 28.56, 33.59 and 4.24 g fed in
the second one, respectively.

Concerning nitrogen fertilizer
rates addition, the results reveal that
increasing nitrogen fertilizer rates to

100 % of the recommended dose led
to significantly increases Fe, Zn, Mn
and Cu concentrations and its uptake
by maize and barley grains, where the
highest values were reached to
166.73, 88.13, 100.78 and 13.47 mg
Kg?, 64.72, 37.09, 42.06 and 4.64 89
g fed™ in the first season and reached
to 163.87, 77.93, 91.56 and 13.38 mg
Kg*, 59.38, 33.66, 37.84 and 4.38 g
fed™ in the second one, respectively.

Also, the results clear that
increasing the addition rates of
compost  obtained significantly

increases of Fe, Zn, Mn and Cu
concentrations and its uptake by
maize and barley grains, where the
highest values were recorded by the
addition of 7.5 ton compost fed™. The
highest values of N, P and K
concentrations were increased to
159.21, 82.07, 97.07 and 12.87 mg
Kg?, 63.84, 35.50, 40.76 and 4.59 g
fed™ in the first season and increased
to 156.29, 72.75, 86.34 and 12.81 mg
Kg?, 56.99, 30.45, 35.87 and 4.30 g
fed? in the second one, respectively.
It could be observed that the
concentrations and uptake of Fe, Zn,
Mn and Cu of barley straw were less
in the second season than with maize
straw in the first one. These results
may be as a result of added compost
before maize planting only in the first
season. Similar results were obtained
by El-Sodany et al. (2015). Generally,
the concentration of micronutrients in
maize and barley grains and straw
were within the normal ranges as
stated by Hausenbuiller (1985). It
could be recommended to use 7.5 ton
compost fed? in 30 cm mole depth to
increase the availability of macro and
micronutrients for plants
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Table (6): Effect of different treatments on macronutrients concentration (%), uptake (Kg fed') and DTPA- extractable metals of barley
straw in the second season (winter 2017/2018).

ke E 5 & z e Macronutrients DTPA- extractable micronutrients Micronutrients
S £ §§ =3 § £ Concentration, % Uptake, Kg fed™ (mg Kg) Uptake, g fed™

g8 zZ& 8§ N P K N P K Fe 2Zn Mn Cu Fe 2Zn Mn Cu

D1 N1 Cl 0443 0.209 0.289 1368 6.98 818 140.07 6237 7549 11.61 42.04 1871 2266 3.48

C2 0476 0215 0.313 1593 7.77 10.74 14278 63.92 7723 11.84 4503 20.06 24.44 3.90

C3 0480 0.216 0.317 16.00 7.82 10.82 142.84 64.00 7729 11.88 47.12 2112 2550 3.92

C4 0486 0.217 0.321 1646 7.92 1132 143.75 6449 7786 1190 49.87 2349 26.93 3.97

N2 Cl 0466 0214 0.299 1544 7.65 10.03 14192 63.45 76.69 11.77 44.15 20.64 2494 3.64

C2 0566 0.222 0.324 2177 839 11.99 15148 69.11 8293 1242 5319 2509 2936 391

C3 0568 0.223 0.329 22.00 847 1236 151.54 69.29 83.00 1246 53.58 26.16 3157 4.07

C4 0573 0.224 0.332 2252 857 13.00 152.17 69.70 83.44 1249 5440 27.65 32.06 4.20

N3 Cl 0545 0.218 0.318 20.10 8.97 11.98 149.11 67.81 81.41 1231 5021 24.63 27.60 3.69

C2 0634 0225 0.335 26.65 9.59 1222 15790 73.91 8730 1288 56.65 28.15 31.83 4.11

C3 0641 0227 0.342 2711 9.70 1254 15828 7420 8759 1294 5724 3041 3421 418

C4 0650 0229 0.351 2784 9.84 13.26 159.21 7479 88.24 13.00 5828 31.13 36.84 4.25

N4 Cl 0616 0225 0.327 2505 9.22 1218 156.01 7221 86.01 1274 5418 28.82 3136 4.13

C2 069 0238 0.337 31.01 1064 15.60 163.18 77.44 9106 1332 58.70 33.75 34.62 421

C3 0706 0.240 0.342 3170 10.76 16.00 164.15 78.06 91.71 13.38 59.71 3431 3826 4.27

C4 0712 0.241 0.350 31.98 10.80 16.46 164.18 78.11 91.78 1342 53.78 36.48 4131 431

D2 N1 Cl 0451 0.213 0.292 1424 721 978 14043 6261 7575 11.68 4336 19.33 2339 3.62

C2 0498 0220 0.323 17.29 815 11.40 14493 65.17 7861 1200 47.45 2221 26.78 3.87

C3 0507 0221 0.325 1751 824 11.79 14557 6558 79.06 12.04 49.70 2440 2899 3.93

C4 0515 0.223 0.334 1839 849 12.78 146.46 66.07 7961 1207 51.39 2520 30.95 4.04

N2 Cl 0492 0219 0.308 16.71 8.01 11.68 144.05 64.69 78.07 1194 46.34 21.72 26.20 3.82

C2 0582 0221 0331 2279 966 1223 152.67 70.06 83.79 1251 56.78 26.79 30.30 4.26

C3 0587 0227 0.338 2317 9.72 1296 153.37 70.47 8422 1253 5725 2729 3455 4.29
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C4 0590 0.231 0.341 2344 9.82 13.18 153.46 70.55 84.31 1257 59.81 29.39 36.94 4.34

N3 Cl 0550 0.229 0.323 20.81 913 1292 14991 68.14 81.88 1227 53.53 2513 30.36 4.17

C2 0.658 0.240 0.338 28.27 10.94 13.79 159.91 75.26 88.73 13.07 58.72 31.46 3415 4.39

C3 0665 0.242 0.345 2889 11.12 1454 160.76 7578 89.33 1311 59.73 3390 37.76 4.46

C4 0670 0243 0.354 29.12 11.17 1487 160.90 7593 89.44 1315 6196 3423 3991 454

N4 Cl 0621 0233 0.330 2568 10.35 14.09 156.65 73.07 86.48 1280 57.12 29.49 34.90 4.38

C2 0750 0.245 0.344 32.70 1198 16.04 167.80 80.75 94.32 13.69 6181 34.98 38.98 4.48

C3 0.761 0.248 0.351 33.34 12.09 16.28 168.81 81.44 95.05 13.78 63.28 3535 41.30 4.54

C4 0776 0251 0.357 34.10 1229 16.79 170.16 82.37 96.03 13.89 66.46 36.06 42.02 4.72

g £ D1 (surface) 0.224 0327 2283 894 1242 15241 70.18 83.69 1252 5238 2691 30.84 4.02
§ < D2(30cm) 0.232 0.333 2415 990 1345 15474 7175 8529 12,69 5592 2856 3359 424
§ _é F - test ** * * * ** ** ** ** ** ** * * **
N1 (0%) 0.217 0314 16.19 7.82 10.85 14335 6428 77.61 1188 47.00 2182 26.21 3.84

é N2 (50%) 0.223 0.325 20.98 879 12.18 150.08 6842 8206 1234 53.19 2559 30.74 4.07
= T N3 (75%) 0.232 0.338 26.10 10.06 13.27 157.00 73.23 86.74 1284 57.04 29.88 34.08 4.22
Z4 N4 (100%) 0.240 0.342 30.70 11.02 1543 163.87 77.93 9156 13.38 59.38 33.66 37.84 4.38
F - test *%x **% **% *% *% *%* ** *%* *%* *%x *% *%x *%

_ C1(0) 0.220 0.311 18.96 8.44 1136 147.27 66.79 80.22 12.14 4887 2356 27.68 3.87

3 E C2(2.5) 0.228 0.331 2455 964 13.00 155.08 71.95 8550 1272 5479 2781 3131 414
= C3(5) 0.231 0.336 2497 9.74 1341 15567 7235 8591 1277 5595 29.12 3402 421
S ‘E“: C4 (7.5 0.232 0.343 2548 9.86 1396 156.29 7275 86.34 1281 56.99 3045 3587 4.30
F - test ** ** ** ** ** ** ** ** ** ** ** ** **
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IV- Effect of different treatments
on yield and yield components:

Most of the growth characters of
maize and barley plants were
significantly affected by either the
application depth or the addition of
nitrogen fertilizer and compost rates.
Results in Tables (7 and 8) show
these effects on vyield and vyield
components of maize and barley
plants where their responses to these
treatments were always the same
trend, which could be noticed from
these tables.

The results in Tables (7 and 8)
indicated that all different treatments
led to significantly differences on
yield and yield components at the end
of the two seasons. The increases of
the application depth or nitrogen
fertilizer and compost rates addition
led to significant increases in the
yield, where the highest yield of
maize in the first season (3.3787 ton
fed™) and barley in the second season
(2.9327 ton fed™) were obtained by
the addition of 7.5 ton compost fed™
in 30 cm mole depth with 100 % of
the recommended dose nitrogen
fertilizer. Also, the same treatment
attained increases in plant height, ear
length, ear diameter, number of rows
per ear, number of kernels per row,
100 seed weight and dry matter g
plant® for maize in the first season
and in biological yield, straw vyield,
plant height, spike length, harvest
index, 1000 seed weight, number of
spikes per m? and dry matter g (10
plants)™ for barley in the second one.

Concerning the effect of
application depth, the mean values of
yield and yield components showed
that all the studied characters were
increased during the two seasons with

increasing the soil depth. The grain
yield values obtained by using 30 cm
mole depth was greater than surface
depth, where differed from 2.4560 to
2.5356 and 2.2397 to 2.3399 ton fed™
for maize and barley grains yield in
the first and second seasons,
respectively. These results are in line
with those reported by El-Sodany et
al. (2016)

With respect to the addition of
nitrogen fertilizer, data in Tables (7
and 8) indicated that all growth
characters under study of maize and
barley plants were significantly
affected by the addition of nitrogen
fertilizer rates. The results showed
that increasing of nitrogen fertilizer
rates led to significant differences on
yield and yield components at the end
of the two seasons. The highest yield
values of maize and barley were
obtained by the addition of 100 % of
the recommended dose nitrogen
fertilizer for each crop, where they
increased to 3.1803 and 2.7044 ton
fed?, respectively. Also, the same
treatment attained significant
increases in plant height, ear length,
ear diameter, number of rows per ear,
number of kernels per row, 100 seed
weight and dry matter g plant® for
maize in the first season and in
biological vyield, straw vyield, plant
height, spike length, harvest index,
1000 seed weight, number of spikes
per m? and dry matter g (10 plants)?
for barley in the second one. Similar
results were obtained by Barabasz et
al. (2002), also, Meena et al. (2015)
indicated that grain yield of maize
was significantly higher in the
treatments of recommended dose of
fertilizers and vermicompost
equivalent to 120 kg N/ha
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Table (7): Effect of different treatments on maize yield and growth characters in the first season (summer 2017).

Application Nitrogen Compost £ s o g " - o S . BE "
depthcm  fertilizer  rates 22 2o 8 ° g 583 3= 238 > ES =
1y SE 8 Se§ w2 st 2o oc 9 EED

(tonfed?) T > - © ug °g ZZ3 8% = 5 = =2

D1 N1 C1 168.00  11.38 2.53 7.58 16.72 21.78 1.6135 0.00 92.00
C2 17375 1371 3.15 9.56 24.23 29.91 1.7635 9.30 126.17

C3 17734  14.25 3.18 9.67 24.46 30.76 1.7911 11.01 130.52

C4 179.54 1458 3.40 10.75 26.65 31.37 1.8072 12.00 133.08

N2 C1 17199  13.46 2.97 9.53 21.84 28.92 1.7430 8.03 120.77

C2 192,70  16.74 391 11.17 33.33 37.35 2.2493 39.41 159.59

C3 193.22  17.00 3.93 11.23 33.42 38.21 2.2658 40.43 162.30

C4 19438  17.03 3.95 11.64 34.55 38.96 2.2890 41.87 164.43

N3 C1 19049  16.33 3.82 11.03 32.36 36.22 2.1487 33.17 151.56

C2 205.65  18.45 4.27 12.44 39.20 42.43 2.9610 83.51 193.24

C3 207.11  18.84 4.29 12.52 39.28 43.23 3.0168 86.97 197.40

C4 20944  19.21 4.34 12.57 39.58 43.66 3.0411 88.48 200.87

N4 C1 202.26  18.00 4.24 12.36 38.71 41.18 2.8520 76.76 182.95

C2 216.02  20.25 451 12.92 42.50 47.34 3.2197 99.55 228.63

C3 21750  20.75 4.52 12.96 43.10 47.94 3.2232 99.76 235.48

C4 218.27  21.76 4.53 13.52 43.28 48.42 3.3118  105.26 240.83

D2 N1 C1 168.25  12.69 2.63 7.89 18.11 25.17 1.7007 5.40 97.37
C2 181.77  14.99 3.55 10.80 29.01 32.99 1.8527 14.82 138.00

C3 182.36  15.14 3.58 10.83 29.79 33.43 1.8684 15.80 139.73

C4 184.20  15.34 3.60 10.85 30.03 34.09 1.8904 17.16 142.16

N2 C1 180.61  14.85 3.43 10.77 27.26 31.99 1.8354 13.75 135.79

C2 19592  17.08 3.98 11.68 34.83 39.31 2.3407 45.07 166.86

C3 196.94  17.12 4.09 12.23 36.60 39.56 2.3622 46.40 168.50
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C4 197.71 17.18 411 12.26 37.11 39.87 2.3759 47.25 171.11
N3 C1 192.03 16.55 3.84 11.08 32.83 36.65 2.1772 34.94 153.31
C2 209.93 19.25 4.35 12.68 39.89 44.33 3.0604 89.67 203.22
C3 210.20 19.35 4.36 12.70 40.54 44.58 3.0915 91.60 205.48
C4 211.54 19.42 4.37 12.72 40.75 45.14 3.1789 97.02 207.87
N4 C1 203.28 18.25 4.25 12.41 38.80 41.42 2.8777 78.35 186.94
C2 222.74 22.00 4.58 13.54 43.75 49.02 3.2464  101.20 248.10
C3 226.70 2241 4.59 13.58 44.09 49.97 3.3325  106.54 255.54
C4 229.76 22.75 4.69 13.68 44.41 51.13 3.3787  109.40 270.65
A Application D1 194.85 16.98 3.85 11.34 33.33 37.98 2.4560 52.22 169.99
depth cm D2 199.62 17.77 4.00 11.86 35.49 39.92 2.5356 57.15 180.66
F - test ** * ** ** * * * *%* **%
B Nitrogen N1 176.90 14.01 3.20 9.74 24.88 29.94 1.7859 10.69 124.88
fertilizer N2 190.43 16.31 3.80 11.31 32.37 36.77 2.1827 35.28 156.17
N3 204.55 18.43 421 12.22 38.05 42.03 2.8345 75.67 189.12
N4 217.07 20.77 4.49 13.12 42.33 47.05 3.1803 97.10 231.14
F - test ** ** ** ** ** ** ** ** **
C Compost C1 184.61 15.19 3.46 10.33 28.33 32.92 2.1185 31.30 140.09
rates (ton) C2 199.81 17.81 4.04 11.85 35.84 40.34 2.5867 60.32 182.98
C3 201.42 18.11 4.07 11.97 36.41 40.96 2.6189 62.31 186.87
C4 203.11 18.41 412 12.25 37.05 41.58 2.6591 64.81 191.38
F - test ** ** ** ** ** ** ** ** **
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Table (8): Effect of different treatments on barley yield and growth characters in the second season (winter 2017/2018).

Application Nitrogen Compost — _ =©=_. DB = < = & % a2
dpeppth cm fertiliger ratgs .g'c 3 23 L3 > > 4?:; 2 78 3 = %-NE £ £5§53
tonfer) 2 =2¢ ¢ 2 2 £5 TE S8 o5 L5 £% EZS
2>S €2 Eg « 2 E £ IE 8% 8% SE& 233
) ) 3 = = — S S 0DE
D1 N1 C1 3.2651 1.6689 1.5962 0.00 0.00 5247 7.04 5111 36.42 181.25 2555 40.19
C2 40110 1.8763 2.1347 1243 33.74 70.16 9.92 46.78 37.48 237.18 30.96 42.94
C3 40671 1.8797 2.1874 12.63 37.04 7096 9.99 46.22 37.72 239.64 31.06 43.22
C4 43071 1.8881 2.4190 13.13 5155 7222 10.05 4384 38.06 24587 31.99 43.62
N2 C1 3.7736  1.7730 2.0006 6.24 2534 67.83 9.81 46.98 37.23 232.02 30.23 42.76
C2 5.0351 2.1501 2.8850 28.83 80.74 76.71 11.02 4270 41.14 304.82 38.71 46.62
C3 51129 21741 2.9388 30.27 84.11 77.33 11.08 4252 41.48 305.62 38.91 46.83
C4 51371 21873 2.9498 31.06 84.80 77.60 11.12 4258 4179 308.77 3940 47.18
N3 C1 47808 2.0547 2.7261 23.12 70.79 75.78 10.79 4298 40.37 292.34 37.68 45.95
C2 57745 24644 3.3101 47.67 107.37 80.66 11.41 42.68 44.34 353.02 4235 49.52
C3 58274 24773 3.3501 48.44 109.88 81.00 1151 4251 44.68 356.22 42.79 50.10
C4 59412 25654 3.3758 53.72 111.49 82.23 1153 43.18 44.82 359.45 43.00 50.39
N4 C1 55690 2.3940 3.1750 43.45 9891 79.60 11.38 4299 4353 340.18 4160 48.78
C2 6.7000 2.6630 4.0370 59.57 15291 85.42 1221 39.75 46.74 405.11 4549 52.65
C3 6.7898 2.7410 4.0488 64.24 153.65 86.20 12.34 40.37 46.97 408.97 46.26 52.91
C4 6.9575 2.8777 4.0798 72.43 15559 86.98 1252 41.36 47.23 419.05 46.80 52.99
D2 N1 C1 3.7151 1.7340 1.9811 390 24.11 60.61 955 46.67 36.64 19551 27.35 41.29
C2 44106 1.9644 2.4462 17.71 53.25 7357 10.23 4454 3855 257.88 34.03 44.25
C3 44332 19822 24510 1877 5355 73.89 10.35 4471 38.82 260.15 3443 44.33
C4 45027 1.9880 2.5147 19.12 5754 74.48 10.41 4415 39.04 270.48 3535 4451
N2 C1 43869 1.9493 24376 16.80 52.71 7294 10.12 4443 38.21 250.71 3249  43.97
C2 52309 2.2060 3.0249 32.18 89.51 77.82 11.15 4217 4193 316.06 39.81 47.54
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C3 53684 2.2654 3.1030 35.74 9440 78.19 11.16 4220 42.28 318.63 40.25 47.73

C4 5.4286  2.2997 3.1289 37.80 96.02 78.33 11.19 4236 4252 324.39 40.64 47.80

N3 C1 48700 2.0874 2.7826 25.08 74.33 75.97 10.82 42.86 40.61 295.95 38.03 46.19

C2 59892 25934 3.3958 5540 112.74 8235 1156 43.30 45.17 365.30 43.10 50.77

C3 6.0277 2.6064 3.4213 56.17 114.34 82.87 11.60 43.24 4549 375.11 4330 51.11

C4 6.7490 2.8021 3.9469 67.90 147.27 82.99 11.63 4152 45.63 379.69 43.71 51.71

N4 C1 5.6634  2.4547 3.2087 47.08 101.02 80.06 11.39 43.34 43.85 343.08 41.66 49.03

C2 6.7640 2.7010 4.0630 61.84 15454 87.76 12.69 39.93 47.57 422.89 4752 54.74

C3 6.9970 2.8710 4.1260 72.03 158.49 88.30 12.78 41.03 47.72 43525 4782 5521

C4 7.1340 29327 4.2013 75.73 163.21 89.05 1281 41.11 48.06 454.06 48.36  55.46

A D1 51906 2.2397 2.9509 34.20 84.87 76.45 10.86 43.66 41.88 311.84 38.30 47.29
Application D2 54794 23399 3.1396 40.20 96.69 78.70 11.22 4297 42.63 329.07 39.87 48.48
depth cm F - test *%* *%* * ** * *%x *%x *%x *%x *%* * **%
B Nitrogen N1 40890 1.8727 22163 1221 3885 6855 9.69 46.00 37.84 236.00 31.34 43.04
fertilizer N2 49342 21256 2.8086 27.37 7595 75.84 10.83 43.24 40.82 295.13 3756 46.30
N3 57450 2.4564 3.2886 47.19 106.03 80.48 11.36 42.78 43.89 347.14 41.75 4947

N4 6.5718 2.7044 3.8675 62.05 142.29 85.42 1227 41.24 46.46 403.57 4569 52.72

F - test ** ** ** ** ** ** ** ** ** ** ** **

C Compost C1 45030 2.0145 2.4885 20.71 5590 70.66 10.11 45.17 39.61 266.38 34.32 44.77
rates (ton) C2 54894 23273 3.1621 39.45 98.10 79.31 11.27 4273 42.87 332.78 40.25 48.63
C3 5.5779 23746 3.2033 42.29 100.68 79.84 11.35 4285 43.15 337.45 40.60 48.93

C4 5.7697 24426 3.3270 46.36 108.43 80.49 11.41 4251 43.39 34522 4116 49.21

F - test ** ** ** ** ** ** ** ** ** ** ** **
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It can be noticed from Tables (7
and 8) that the compost rates addition
led to relative increases in the yield
and yield components in both seasons
especially the addition of 7.5 ton
compost fed™, since it recorded the
highest values of maize and barley
grain yield, where reached to 2.6591
and 2.4426 ton fed®, respectively.
Also, the same treatment led to
significant increases in all growth
characters for maize and barley in the
first and second seasons. These
results are in agreement with those of
Saraiya et al. (2005), Osman et al.
(2014) and El-Sodany et al. (2016)

Thus, it can be confirmed that
adapting mole depth in combination
with adding compost is an important
practice for enhancing the nutrient

status of soil either macro or
micronutrients  for  plants and
accordingly increasing crop

production comparable to untreated
soil.
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