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ABSTRACT

A filed experiment was carried out on a sandy loam soil at a newly reclaimed
area of Sahl E!-Tina, Galbana Village No.7, North Sinai, Egypt, during a growing
summer season {2009) to study the effect of two techniques for management (Raised
beds practice compared with traditional system Fumrow row) of saline soil under differ-
ent rates and forms of N-mineral fertifizers on soil chemical properties, growth, yield
and yield component. The applied treatments-were two cultural practices (Raised
beds and Furrow rows) as well as three solid N-mineral fertilizer forms (i.e., Urea,
Ammonium Nitrate and Ammonium sulfate which added at rates of 75 and 100% of
the recommended dose (120 kg N fed” ). Maize (Zea mays L., Th. 321 ¢v.) was under-
taken as plant indicator.

The obtained results indicated that the soil chemicals properties were im-
proved under Raised beds conditions compared with traditional system (Furrow row),
particularly in the root zone. The pH values were slightly reduced from 8.0 to 7.6 and
7.8. Also the electrical conductivity values (EC) were strongly reduced from 7.3 {0 3.4
and 4.2 for Raised beds and Furrow row respectively. More or less similar trend was
obfained for the soluble ions with the height reduction up to more than 50% approxi-
mately, particular for Cl- and Na+ in the maize root zone under Raised heds system.
The role of Raised bed was positive for increase the soil content of available N up to
10.4%, but it was negative on values of available K while decreased up to 12.9% un-
der the same conditions. On the other hand, the available N and K were increased
relatively under addition of N forms, while, the rats of nitrogen addition was non-
significant. The maize plant parameters such as leaves &stalks, grains nutritional
status, grain yields, weight of 100 kermnels and crude protein were recorded the best
values with Raised beds planting as cempared with the traditional practice (Furrow
row).

in general, NUE (Nitrogen use efficiency) values below 60% include an in-
creased risk of nitrogen losses and should be avoided in order to protect the environ-
ment at N application rates. -Aiso, these values were increased or closed to level of
balance in—and output approximately at low N application rates (90 kg.fed™) under
Raised beds practice technology compared with the traditional system (Furrow row),
and the hest values for NUE were 74.7 % when the ammonium sulfate addition com-
pared with other N forms Thus, the addition rate of N recommended (120 kg.fed") for
maize production dose not acceptable to saline studied soil.
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INTRODUCTION

A salinity problem exists if sait accumulates in the crop root zone to a
concentration that causes a loss in yield. In irigated areas, these salts often
originate from a saline, high water table or from salts in the applied water.
Yield reductions occur when the salts accumulate in the root zone to such an
extent that the crop is no longer able to extract sufficient water from the salty
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s0il solution, resulting in a water stress for a significant period of time. If water
uptake is appreciably reduced, the plant slows is rate of growth (Ayers and
Westcot, 1994). Crop yield is best correiated with the average root zone sa-
linity, but for crops irrigated on a dally, or near daily basis (localized or drip
irrigation) crop yields are better correlated with the water-uptake weighted
root zone salinity (Rhoades, 1982). Excess saits in the root zone hinder
plants from withdrawing water from the soil. This lowers the amount of water
available to plants, regardiess of the amount of water in the root zone. Al-
though the water is not held tighter to the soil, the presence of salt in the soll
solution causes plants o exert more energy extracting water from the soil.
More energy spent extracting less water causes stress, resulting in reduced
growth and yield. (Upson, 2005).

Sahel-El Tina is lrngated from El Salam Canal Dramage water sup-
plied to El-Salam canal is estimated to be 2x10° m’year’. This quantity is
harvested from Bahr Hadous, lower and upper Serow drains together and if
needed, Frasquer drain. This drainage water is mixed with equal amounts of
Nile water used to irrigate 440,000 feddan in the East, North of Sinai Gover-
norate (Ministry of Irrigation and Water Resources, 2002). The EC,, values
are more affected by both water source and the period of sampling .Where
the recorded values by Shaban and El-Sherife (2007) are 1.54, 1.36, 1.28
and 1.25 dSm™ during alfaifa planting. These values indicated that the irriga-
tion water used classified as moderate saline (Ayers and Westcot 1985).
Also, (Kadria Ei Azab ef af., 2011) classified th!S irmigation water as a second
class for water salinity ( ECM 0.75 - 3.0.dS.m™") and first one (SAR < 6) for
sodicity {C2 S1).

Raised beds farming is a system where the crop zone and the traffic
lanes (wheel tracks or furrows) are distinctly and permanently separated. Soil
is moved from the traffic lanes (or furrows) and added to the crop zone,
slightly raising the surface level of the crop zone. Raised bed technique is an
adaptation of the traditional hili and furrow row cropping design. It has been
constructed by farmers on each of the three main soil types, and have per-
formed satisfactorily. You will need to carefully assess the suitability of the
soil for this technique, because increased levels of management input are
required. Self-mulching soils are the most easily managed when using the
raised bed systern because cracking clay soils regenerate their structure by
shrinking and swelling, (Beecher, et al., 2003).

Cotching and Dean (2003) studied differences in soil structure, chem-
istry and biology between raised bed and conventional bed areas in Tasma-
nia's Northern Midlands. They found that areas under raised bed soil man-
agement systems for one or two seasons had improved physical properties
(greater infiltration, lower bulk densify, lower shear strength, and lower pene-
tration resistance). Biological and chemical properties were not significantly
different. Raised beds planting technique could help in reducing irrigation re-
quirements of crops and increase crop production in salinity affected areas.
This method is appropriate for soils having low permeability, seasonal water
logging, salinity and shortage of water supply (Qureshi and Barrett-Lennard,
1998). Raised beds are seedbeds separated by furrows which are aligned
with the gradient of the land. They are designed to improve conditions for
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plant growth by increasing lateral drainage from the beds into the furrows,
reducing waterlogging. Forming raised beds reduces the density of the soil
and encourages the formation of large pore spaces which improve soil aera-
tion, infiltration and drainage, (Mclntosh, et al., 2010).

The agronomic practices have not been well documented in the litera-
ture. The raised—bed technology has been shown to be particularly valuable
on low permeable soils subject to water logging and salinity and in areas
short of irrigation water supply (Qureshi & Aslam, 1988), although unsuited to
well drain soils. The Raised bed produced a better root environment, reduc-
ing water logging and increasing irrigation efficiencies, (Khan, et al., 2010},
Maize crop especially the hybrid variety needs more water so the farmers are
in need of using their limited irrigation water more efficiently to meet their crop
water requirements, Thus they prefer to sow their maize crop on raised beds,
(Akbar, et al., 2007).

Nitrogen use efficiency (NUE) can be defined as the ratio between
the amount of fertilizer N applied and the amount of N removed with the har-
vest. However, different definitions of NUE are used. Even more important
than the way of calculation is the interpretation of the resuits. Examples from
field trials show that very high as well as low NUE values represent unsus-
tainable crop production systems and that the interpretation of NUE values
requires a qualification scheme, because very high as well as low NUE val-
ues represent unsustainable situations. NUE has already gained increasing
importance as an agro-environmental indicator, (Johnston & Poulton 2009).

This investigation was conducted to compare the effects tow sowing
techniques (Raised beds and Furrow rows)different rates and forms of N
mineral fertilizer on the soil chemical properties, growth and yield of maize
and reclamation of saline soil to short ime (seasonal condition).

MATERIALS AND METHODS

A field experiment was carried out on sandy loam sail at Sahl El-Tina,
Gelbana village No 7, North Sinai, Egypt, during & growing summer season
(2009). The previous treatments were designed to identify the appropriate of
agricultural technique, (Raised beds and Furrow row), N forms, N rates and
their interactions on growth, yield and yield components of maize (Zoa mays
L. Th. 321 cv.) under conditions of saline soil. Some physiochemical proper-
ties of the 30 cm layer of the soil are presented in Table (1) according to
Page et al., (1982). The experimental soil was irrigated from El-Salam canal
{Nile water + drainage water, 1:1). The chemical properties of irrigation water
are shown in Table (2).
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Table (1): Some physiochemical properties of the experimental soil be-

fore sowing.
Avallable Macro-nutrisnts
? Particte size Distribution (%) Texture
OM (%) Ca;?; {mg-kg 'Solf)
N [ K CSand |{ F.Sand Sit Cioy | gonay
0.85 759 445 6.1 191 5.8 535 326 8.1

Soluble lons {m. mol.L™)

Depth pH EC :
{em) (1:28 | ds.m") Anions Cations

Na* K Ca™ Mg™ HCOo," cr S0,
0-15 8.2 1113 83 1.57 44.81 271.94 1.83 54.87 7082
1630 | 797 8.83 38.38 415 40.76 228 3.04 465 86.53

Table {2): Some chemical characteristics of El-Salam canal irrigation

water.
oH EC Soluble lons {m mols L'}
tas.m™{ co,” HO," cr S0, Na* K Cat++ Mg~ | SAR
3.04 1.66 — 3.83 6.74 573 216 041 | 207 429 1425

The field was well prepared by plowing twice with tractor then addi-
tion of organic composted between the two rows which make a raised bed
manual, The plot area was 10.5 m? (3.5 m x 3m) which three Ra;sed beds or
six Furrow row, as follows in {fig. 1].

--------------------------------------- --’
Furrow
row K4
compost ~
. Wessscsnerancaspnarssesnisasnsesagarerancicescons -
Raised - e 1e Bed height
beds £ l"«l o Ak 25-30 cm
: compost :
. Wide 70 om ;;

Figure {1): The design of Raised beds and Furrow row practice tech-
nique of agriculture

The north-south orientation Raised beds allows for an even exposure
of the bed to suniight. Briefly, this technique consists of seeding 2 rows on
the top of Raised beds, 70 cm wide, bed height is normally 25-30 cm. In all
treatments, row spacing was 60 cm, distance between plants in the row was
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25-30 ¢t and two seeds were sown.hill'. In saline conditions, crop germina-
tion problems and seedling damage are more likely; hence maize seeds
soaked by 2 % Urea for 18h before planting for obviation salt damage and to
drought stress injury according to Kadria EL. Azab et al., {2011).The experi-
mental field was immediately flood irrigated after planting, occasional large
irrigation for immerge the bed, each irrigation may be required for leaching of
salts. Managing irrigation schedules (amounts and timing) according to calcu-
lation of crop water requirements and soil leaching requirement, irrigation was
done every 8 dzys till crop maturity.

All other agronomic operations except those under study were kept
normai uniform for all treatments. Where, the expenmentai soil plots were
received local manufacture compost at a rate of 15m® fed”, (It was prepared
from the resadues of plants farm and its analysis is shown in Table (3}.), and
200 kg fed™! Super phosphate (15.5% P,0) on 10 days before planting. Also,

1.0% of potassium suifate (48% K,S50,) was added as foliar sprayed (Zameer
khan, et al., 2006 and Kadna El Azab ef al,, 2011} in two times, ie., 25 and
50 days of sowing plants. Nitrogen forms which used were mineral nitrogen
fertilizer { urea 46 % N , Ammonium Nitrate, 33.5% N and Ammonium sulfate
21.5% N ) were applied in two equal doses at 25and 50 days after sowing as
two concentratlon 100% and 75% from the recommended dose (120 kg. N
fed™).

Table (3): Chemical analysis of the used compost.

pH EC CIN N | P | K Fe an

(1:2.5)|(dS m™) (%)
725 | 676 | 225 | 1.83 | 088 | 2.23 259“!9[g 28.8

The designed experimental area was laid out in a split-split plot de-
sign with three replicates. The main plots were two agricuitural technigues
{Raised beds and Furrow row), sub plots were three N forms and the sub sub
piots were N rates. It was included 12 treatments with three replicates, which
were:

(1) Agricultural technique:
a) Raised beds.
b) Furrow row.

(2) N- mineral fertilizer forms:

{N.1): Urea- (NH;).CO (46% N)

{N.2): Ammonium Nitrate - (NHJ; NO; {33.0 %N)

(N.2): Ammonium sulfate - (NH): S0, (20.6 %N) .

{3} N rates. (From the REC)

a)100 %.

b) 75 %.

At harvest, samples of 6 plants were taken randomiy from each ex-
perimental plot to measure; plant height (cm), first ear height (cm), stem di-
ameter (cm), ear length (cm), ear diameter (cm), 100- grain weight {g), grain
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yield (kg fed™"), and leaves and stalks yield (kg fed”). Also, the samples of
maize grains, leaves and stalks were collected from every experimental
treatment, oven dried at 70°C, crushed and wet digested using mixture of
H,50, + HCIO, acids to determine nutrient contents in aliquots of the di-
gested solutions, ie., N.P.K.{%) (Ryan et al.,1996). Sodium and Potassium
were determined by flare photometer (Richard’s, 1954).

Samples wetness of the root zone (surface soit layers; 0-15, 15-30
and 30-45 cm) were taken and prepared for chemical analysis; pH, EC and
soluble cations and anicns were determined in soil paste extract according to
Biack ef al., (1982). Available nutrients; N which were determined using
K,S0; (1%) according to the method described by Jackson (1973), and
measured according to the modified Kjeldahal method. Also, available P and
K were determined by extracting the soil with ammonium bicarbonate- DTPA
according to Soltan pour (1985).

Nitrogen Use Efficiency (NUE) is a term used to indicate the ratio be-
tween the amount of fertilizer N removed from the field by the crop and the
amount of fertifizer N applied.

NUE = (N removal with harvest + mineral N input) x 100

The values percentage for this equation were relatively classified to 4 levels
by , Johnston and Poulton (2009) and Brentrup and Palliere (2010} as the
following:
1) Soil mining (> 100 %) = N removal exceeds N input = declining sail fertil-
ity and yield = unsustainable.
2} Risk of soil mining (90 - 100 %) = additional N requirement for plant is
not met by N input. '
3) Balanced in-and outputs (60 - 90 %) = N fertilizer input meets total crop
demand.
4) Risk of high N loses (< 60 %) = N fertilizer input exceeds total crop de-
mand = increased risk of leaching.
The obtained data were exposed to proper statistical analysis of vari-
ance (ANOVA) by using Minitab computer program and least significant dif-
ference (L.S.D) were caiculated at tevel of 5% (Barbara and Brain, 1994).

RESULTS AND DISCUSSION

Effect of Management practice on soil chemical properties:

Soluble salts that accumulate in soils must be leached below the crop
root zone to maintain productivity. Leaching is the basic management tool for
controlling salinity. Water is applied in excess of the total amount used by the
crop and lost to evaporation. The strategy is to keep the salts in solution and
flush them below the root zone. The amount of water needed is referred to as
the leaching requirement or the leaching fraction. The results of pH, EC and
soluble ions (m.mole L") analyzed at 6 different times are given in Table (4),
for evaluation the appropriate of agricultural technigue, Data showed that pH,
were little variation in the two system which decreased from 8.0 to 7.6 and
from 8.0 to 7.8 in the root zone for Raised beds and Furrow row respectively,
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then return for increasing at harvest in all of them to 8.0 or 8.1 approximately.
In the other hand, the decreasing in EC values were exceed in any technique
especially in the layer of the root zone, which the values were changed from
7.3 to 3.4 and 7.3 to 4.2 for Raised beds and Fumrow row respectively, the
lowering soil EC through crop sowing may be due to the excess water
amount applied with every irrigation to provide the water needed for leaching.
However, the little time (8 days) interval betwuen each of irmigation prevents
the drying soil and returns the salt to the surface.

Table (4): Effect of management practice {Raised beds or Furrow row)
on chemical properties. (Mean values for soil samples).

.,

Agricuftural | ot | pH EC Solubte lons (m. mole.L™)
technique and 4 Anions Catlons

Time of anailysis {om} | (1:2.5) | (48.m™) ™ ~ -

wa' | k| ca” | wg” [Heor]| o | so,

Initia) Data (befor{ ™18 8.2 % ) 38.4 4.2 40.8 25 30 46.5 66.5

planting) 1530 | 80 7.3 306 43 240 248 17 RE 490

£ 15 78 6.4 25.8 33 20.0 17.7 24 38 419

After* | 15-30 76 47 18.0 28 na 130 18 232 10.%

30-45 .7 5.6 18.8 34 21.6 20.9 14 21.8 409

0-15 76 5.1 0.4 286 ns 140 1.9 24.9 334

-§ After ** | 18-30 18 3.9 12.9 24 17.3 11.6 1.5 15.6 n.2

g 30-46 7.5 44 14.7 2.5 1.0 16.5 11 172 323

.g 015 T84S 163 a0 2.9 147 19 19.6 4.4

= [After*| 15-30 716 36 120 22 18.1 10.5 1.4 144 26.3

30-45 7.4 4.1 13.7 2.3 158 153 1.0 16.0 30.1

0-15 73 45 194 32 171 150 12 237 287

Af,tﬁr 15-30 1.8 3.4 11.4 24 183 10.2 13 117 24.0

30-45 16 39 130 2.2 15.0 146 1.0 16.2 285

015 7.8 7.6 30.0 38 337 206 28 %7 487

At Harvest 15-30 3.1 &7 183 1.5 255 17.0 22 228 40.0

30-48 7.8 6.5 2.6 36 25.0 24.3 1.7 26.3 47.6

0-15 8.1 7.8 446 38 278 20,7 22 §1.7 40.0

After* | 15-30 8.0 6.6 30.0 26 20.2 149 16 37.3 28.9

30-45 8.1 61 26.7 4. 20.2 208 1.5 281 4.2

016 78 6.2 3.2 29 223 165 17 an.a3 3z0

g After ™ [ 15-30 7.9 4.5 1.0 23 20.2 124 1.7 20 29.2

': 30-45 7.8 49 205 3.3 16.1 16.6 1.2 225 329

g_ 015 76 89 36 28 212 16.7 16 383 30.4

i [|After™**i 4530 7.8 4.4 18.4 3.0 182 143 1.2 226 28.2

30-45 7.7 47 19.5 34 153 15.8 4.1 214 3.8

0-16 8.0 57 189 35 265 170 22 228 40.0

Af,',' 16-30 7.8 432 17.6 29 16.4 136 1.1 214 26.8

30-45 7.8 44 185 30 148 15,0 11 20.3 208.7

0-15 81 7.8 s 38 g ] 207 22 51.7 40.0

At Harvest 15-30 8.0 69 28 4T 254 224 1.8 36.3 4“4.2

30-45 7.9 8.5 .8 36 25.0 24.5 1.7 253 47.8

* = 2% irvigation * 3 4" imrigation = = 6% irrigation =37 Imigation
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Generally, All of the soluble ions data in Table (4) was appeared de-
creasing up to more than 50% in the root Zone approximately through age of
plant, especially Na* which have negative effect on the piant productlon
{Fipps, 2003). This decreasing were similar in all treatments, but the maxi-
mum reduction was noted in the Raised bed practice compared with the Fur-
row row system, although may be retumns to little degree of increasing in the
end of experimental due to draying process and may be due to a short pericd
of time (seasonal conditicns), whereby leaching was not accomplished. In
general, the Raised beds technoiogy has been shown to be particularly valu-
able on low permeable soils salinity, (Khan, ef a/,, 2004 and 2010) and
{ Mclntosh, 2010).

Effect of the studied treatments on soil content of the available N, P and
K.

Soil content (mg.kg") of available N, P and K was statistically non-
significant and were similar at harvesting in all the treatments /Table 5 a) this
slightly affected by the studied treatments may be to balance nutrients, also
the additional doses for P and K in our experimental desigh were not
changed. In the other hand, the individual effects of the different applied treat-
ments (Table 5 b} showed significantly effect on available N and K particularly
with both of the Raised bed technique and N-forms.

Table (5 a-b) : Effects of the different applied treatments on available N,"aé
P and K in soil surface (0-30 cm) at harvest.

{a}
Available macro-nutrients (mg kg Soil)
Treatmants
N P K
100% 87.8 7.8 218.8
Urea

- 75% 34.4 7.9 193.1

-]
2 Ammonium | 100% 77.3 7.0 1726

b .
8 nitrat 75% 73.2 73 1925
& Ammonium | 100% 96.0 6.8 1726
sulfate 75% 87.3 8.9 172.0
100% 81.7 7.2 196.0
Urea

s 75% 75.6 6.7 180.0
2 | Ammonium | 100% 732 7.9 197.8
§ nitrat 75% 68.0 74 204.2

[TH
Ammonium | 100% 78.7 76 243.8
sulfate 5% 76.2 7.8 266.8

LSD at (5%) for A"B*C ns ns ns
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{b}
Available macro-nutrients (mg kg™ Soil)
Treatments
N P K
r 3 Raised beds 84.33 7.30 186.94
% é‘ Furrow Row 75.55 T7.42 214.80
E‘ E LSD at 5% 6.22 ns 10.06
_ Urea 82.34 7.41 197.05
% Ammonium nitrat 72.93 7.40 191.76
],% Ammonium sutfate - 84.55 7.28 21380
= LSD at 5% 7.62 ns 12.32
o 100% 82.46 7.40 200.27
g 75% 77.42 7.32 201.47
2 LSD at 5% ns ns S
. A'B ns 0.51 17.43
ié AC ns ns ns
% BC ns ns 17.43
A*B*C ns ns ns

Where, the soil content of available N was increased up to 10.4% whereas,
the values of available K was decreased up to 12.9% under Raised bed con-
dition. Also, the availabie N and K were increased relatively under N form
with trend of ammonium sulfate, urea and ammonium nitrate respectively.
Whiie the effect of the rates of nitrogen treatments was non-significant.
Recently more of fiterature studied the physical, biological and
chemical properties under raised bed soil management systems, they found
that this technology practice improves conditions for plant growth by increas-
ing lateral drainage from the beds into the furrows, reducing waterlogging,
reducing the bulk density, lower penetration resistance and encourages the
formation of large pore spaces which improve soil aeration, infiltration and
drainage, resulting in improved crop growth. (Cotching and Dean, 2003;
Peries et al., 2004 ; Bakker, 2007 and Mcintosh, et al,, 2010). Thus we sug-
gest that the status of macronutrients strongly related with improvements
processes in soil under raised bed practice. Where, our results in (table 5 a-
b) appears un positive role for raised beds for increasing available N in soil
may be due to improving biological properties particularly with ammoniumn
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suifate compared with furrow row system. Data also showed decreasing in
the available K soil content may be due to improving physical properties ie.,
infiltration and drainage under raised bed practice. So we prefer addition K
requirement by foliar in this condition.

Effect of the applied treatments on the nutritional status of maize leaves
& stalks and grains :

The data presented in Table (6) showed the "&ffect of the applied
treatments individually on the nutritional status of maize leaves & stalks and
grains as well as, its statistical analyses. All macronutrients N, P and K con-
tent were increased relatively with 15.4, 19.0, 1.9 % and 10.0, 8.3, 12.3 %, for
leaves & stalks and grains respectively under Raised bed conditions, with
account of the content of N and P nutrients in corn grains more than here
content in leaves & stalks under all condition, this is very normal at the end of
growing where the maximum of nutrients were translated and accurnulated in
grains. .

Table (6): Individual effects of applied treatments on the content of N, P
and K (%) of maize yvield components (Mean Values of Indi-
vidual Factors).

Leaves & Stalks Grains
Treatments

N% | Ph | Ko [ Na% | N% | Ph | K% [ Na%

=< | Raisedbeds | 0650 0224 1203 0667 } 1286 0387 0540 0211
;“;% FurowRow | 0719 0182 1268 0706 | 1157 0355 0474 0213
53 | iowsn [o0n |00 | ns (0039 {0075 | ns [o0m5 | ns
R Urea 0784 0214 1193 0661 { 1223 0368 0525 0.196
% Ammoniumnitrat | 0.763 0177 1.348 0714 | 1196 0358 0506 0.294
§ Ammonium sulfats{ 0.808 0.218 1300 0684 | 1.246 0387 0491 0227
B LSDat 5% ns [0022 0074 ns ns ns ns | 0022
> 100% 0797 0201 1201 0686 1.255 0370 0502 0214
z % | 0773 0204 1260 0687 | 1188 0372 0512 0211
= LSDat 5% ns | ns | ns ns | ns | ns | ns | ns
AB ns | 0.045 | 0148 | ns ns | 0084 | ns ns

g AT ns [ ns | ns | ns { ns | ns | ns | ns
é 8 ns | 0045 | ns | ns | ns | 0034 0135 | ns
- ABC ns | ns | ns [ ns | ns | ns | ns | ns
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But the content of K and Na were in the opposite direction may be due to Na
is non-transiate to plant and poor soil concentration of them (K and Na) by
the excess of water irrigation and ieaching process. The increasing relatively
in content % of K up to 1.8% (non-significant) and up to 12.3% (significant)
for leaves &stalks and grains, respectively don't related by its concentration in
soil but these different in the values and significantly may be strongly con-
cerned with foliar application of K, so the content is similar approximately in
dray weight with agricultural practice, but the clearly improvement in soil pa-
rameters under Raised bed conditions have positive effect on the plant heaith
and production which enhanced to translate and accumulation of K in
grains.Data also indicate that in Table (6) non-significant effects between N
forms on N content for all leaves & stalks and grains, but there are significant
effect only to N forms on P and K contents for leaves & stalks. Generally, the
N and P content were increased relatively with trend of ammonium sulifate,
urea and ammonium nitrate in the same repetition for ali leaves & stalks and
grains. While the effect of the rates of nitrogen treatments was non-
significant.

Effect of applied treatment on either ear parameters, biological yield
and grains quality:

Data presented in Table (7) revealed that Raised beds technology
was more effective on either maize ear (ie., length and diameter for all plant
and ear) or biological yield (i.e., grain yields) and grain quality parameters
(i.e., weight of 100 kernels and crude protein %) as compared with the tradi-
tional practice (Furrow row), this positive effect is significantly on all parame-
ters studied where increased to 10.8, 8.7, 9.7, 8.5, 8.8, 21.25, 7.15 and
10.0% respectively, this increasing can be explained on the basis that Raised
bed technology were improved most of soil physic-chemical properties and
the nutritional status in root zone which are involved directly or indirectly in
formation of starch, protein and other biclegical components through their
roles in the respiratory and photosynthesis mechanisms as well as in the ac-
tivity of various enzymes (Nassar et al., 2002). Such positively effects are
reflected on soil productivity and returned on increasing the biclogical nutri-
ents uptake by maize, and then increasing maize grain yield and its qual-
ity.Also, Table (7) showed the relative variation for either maize ear as af-
fected by N forms application, these variation may be significant for sum pa-
rameters or non-significant with others but the higher values ajlows when the
ammonium sulfate addition, then urea and ammonium nitrate in the same
repetition for all parameters studied . While the effect of the rates of nitrogen
treatments was non-significant.

Effect of the applied treatments on the efficiency of N fertilizer utiliza-
tion in maize production :

Table (8) showed the NUE of different mineral fertilizer application
(forms and rates) in a short-term field trial with summer maize under Raised
beds system. in general, N application rates with NUE vaiues below 60% in-
clude an increase risk of nitrogen losses and should be avoided in order to
protect the environment. Thus, the addition rate of N recommended (120
kg. fed') for maize production dose not acceptable in saline soil under ex-
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perimental conditions may be due to increased risk of leaching. as well as the
gifect of rates of N fertifizer applied were non —significant on the maize pro-
duction, Tabie {7}.

Also, The NUE values were increased to level of balance in—and out-
put approximately at low N application rates (90 kg.fed ™) under Raised beds
practice technology compared with the traditional system (Furrow row), this
situation can be described as a consequence for improving soil physico-
chemical and biological properties. The NUE values were increased up to
74.7 %, 73.8 % and 63.7 % with using ammonium suifate, urea and ammo-
nium nitrate respectively. This excess in NUE percentage were maximized
when the ammonium sulfate addition compared with other N forms. This is
due to the positive effects for anions ammoniurmn and sulfate on soil reclaimed
especially at Raised beds practice technology.

Table (7): Individual effects of-applied treatments:on-Maize-ear parame-
ters and Yield Components. {Mean Values of individual Fac-

tors).
Biological Yield | Maize grain quallty
Parameters of Maize growth )
9 {Kg.Fed") parametr
Treatments P o :
ear ar
Length | height | cameter aggm diametor { G Y. :::: "”150mkﬁwm%
m | o ;o (em) - [Kemets
T.E Raised beds 266 192 3 %54 54 | 20467 3220 | 369 a4
Sao
-y
So | FumowRow | 214 wss 28 20 48 | z0s 2623 | w1 72
]
ot ]
<2 | LSDat%% e pora | o2 | t0 | or | ma| ons | e 047
Urea 400 1059 30 44 50 | 27088 0849 | 5 764
)
» Ammonjum nitrat | 244 176 29 244 52 | 23912 379 | 384 747
E
2 |Ammonium suffate] 2521 #1886 31 45 53 | 28032 26 | XS5 779
=
LSD at 5% ns a7 as ns 0.2 k&) ns 28 ns
;‘ 100% 7198 138 28 244 51 7001 30740 | 3 785
= 75% 1 M43 32 me 53 | %673 30103 | 7 742
=
= LSD at 5% ns as 02 ns of as ns 23 ns
A'B ns ns 3 | ns 0.2 s ns ns ns
-y
w AC ns ns ns 14 ns ns ns 23 ns
-
=] B8 " ns ns 1.7 02 ns ns 2 [
a
A'B'C ns 174 s ns 02 ns ns ns ™
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Table (8): NUE of different mineral fertilizer application (rates and forms)
in a short-term for Raised beds and furrow row practice field
with summer maize.

N removal with harvest N mineral N use
A4
Treatments Kg.fed (output) appHcatIon' efficlency
Loaves & rate Kg.fod ™ | i imv e
Stalks grains (Input)

Urea 100% 278 "z 120 576
i T5% 203" 37.1 90 738
Ammonium 100% 24.5 35.4 120 499
E nitrat 75% 25.8 .6 90 637
s [Ammonium 100% 253 “us 120 58.1
sulfate 75% 26.3 9.0 " 90 74.7
Urea 100% 21.4 28.3 120 repn
é 75% 18.8 2.6 90 50.4
Ammonium 100% 24.8 25.8 120 42.2
E nitrat 75% 174 232 80 4438
g Ammonium 100% 23.0 30.2 120 44.3
sulfate 75% 23.2 27.6 90 56.4

Thus, it can be concluded that Raised beds practice has more effi-
ciency on improving soil properties and maize productivity compared with the
traditional method for planting under saline soils particularly at Sahi El tena.
As well as, using ammonium sulfate recorded the best values for alf parame-
ters studied compared with the other forms of N fetilizers under these condi-
tions. However, we will need to numbers of studies for evaluation and valida-
tion this technology for salinity control.
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