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ABSTRACT : A pot experiment was conducted to study the

response of wheat plant to the application of N — fertilization from

different N- sources i.e., Urea (U); Ureaformaldehyde (UF) ; Palma -

residues (PA); Potatoe residues (PO) and Orange residues (OR) on

dry matter yield ,macronutrients (N,P,&K) and micronutrients (Fe

» Mn ,& Zn) were investigated. The obtained results could be

summarized as follows :

1)Dry weight of straw and grains was significantly increased this at
the addition of nitrogen sources.The highest value (8.76 g pot™)
was observed at the application treatment of Palma residues
(75 kg N fed ' as palma +25 kg N fed " as urea ) at maturity
stage. Highest grain yield ( 8.62 g pot ) was observed under
the application of the same treatment of straw.

2)Uptake of N,P&K by wheat plants was significantly affected by
the addition of diffenent mitrogen sources. The highest values
(196 & 23mg pot ', respectively) of N and P uptake were
obtsined at booting stage due to the additlon of Palma
residues (75 kg N fed as Palma+25 kg N fed ! as urea) and
Potatoe residues (75 kg N fed™ as Potatoes + 28 kg N fed"
urea).while highest K-uptake value was (109 mg pot™) at
maturity stage of pllma residues (7S kg N fed = from N-
source + 25 kg N fed ! from urea)
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3) Uptake of Fe, Mn and Zn were clearly affected due to, the
addition of nitrogen sources at all growth stages. the
highest values of Fe and Zn (1515& 336 ug pot ~
respectively) were observed at maturlt?' stage due to the
addltlon of palma residues (75kg N fed™ as palma+25 kg N
fed * as wurea) and Potatoe residues (75kg N fed” as
Potatoe—l—zs kg N fed ' as urea). The highest Mn (342 g pot™
) was obtained under the addltlon of Palma residues (75 kg
N fed” as palma+25 kg N fed ' as urea) at booting stage.

4) Highest N. & K uptake of grains (245 and 49 mg pot ~*
,respectively ) were obtained due to the addition tmtment of i
Palma residues (75 kg N fed™ as palma + 25 kg N fed ™
urea) ,while the highest P-uptake (42 mg pot™) was observed

due to the addltlon of Potatoe residues 75 kg N fed! as palma =

+25kg N fed " as urea). ‘
5) Highest Fe & Mn uptake of grams (1100 and 284 pgpot ',

respectively) were obtained due to the addition treatment of o

Palma residues (75 kg N fed” as palma + 25 kg N fed ™

urea) ,while the highest Zn-uptake (276 ug pot ¥, was obselved 5
due to the addltnon of Potatoe residues (75 kg N fed™” as. palma .
+ 25 kg N fed as urea). _

INTRODUCTION

Fertilizer application is one of the
main. factors affecting grains and
straw - yields of field crops. In present
time, great efforts are introduced to
increase wheat production mainly
through increasing the reclamation of

sandy soils. Improving fertility of .

these soils is essential to improve

their productivity and efficiency of

fertilization (El-Sherbiney ef al.,1999
b). Attention, therefore, has been
directed towards increasing the

fertility and productive capacity of
sandy soil by using organic matter
which has long been recognized as
a useful amendment for soils and
improves the fertility of sandy s son]s
(Faiyad,1999). |

Organic wastes such as crop
rwdu&s and wastes of agro-
industrial products are becoming of
an more environmental problem
than an asset, because of their
accumulation at a large rate with
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little use. They may have favorable
effects on soil fertility .

Sandy soils are droughty. Organic
manures are well established to be
involved in the fertilization plan in
almost all the world. Organic matter
improves physical, chemical and
biological characteristics of soil as
well as being a source for plant
nutrients and buffers the soil against
rapid changes in-pH (Tisdale et al.
1985).Intensive efforts were directed
in Egypt towards increasing soil
productivity. The use of natural
amendments like organic manures
and composts .could be practiced for
this purpose (Abgenin and Goladi,
1997, El - Desouky, 1997 and El-
Maghraby, 1997).

The present investigation is aimed
at assessing the effect of organic
industrial wastes and conventional N~
fertilizers on growth and chemical
composition of wheat plants grown
on newly reclaimed sandy soil.

MATERIALS AND
METHODS

A pot experiment was carried out
under greenhouse conditions in the
Faculty of Agriculture, Zagazig
University to study the response of
wheat plant to application of fertilizer
N from different sources. Closed
bottom plastic pots filled with10 kg
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soil each were used . Physical and
chemical properties of the soil used
in the current study are recorded in
Table (1). Five nitrogen sources
were used ; Urea (U) ,
Ureaformaldehyde (UF) and thre e
agro-industrial wastes i.e., Potatoe
(PO), Palma (PA) and Orange (OR)
rm:duw N was applied at 100 mg
N kgin these sources according
to total nitrogen in each .one. The
chemical composition -of the
industrial wastes are shown in
Table (2). :

The organic wastes (PO,PA, and
OR) were added and mixed
throughly with soil one month
before seeding. Soil moisture
content was adjusted to be around
100% of water holding capacity.
Seeds of wheat (Triticum aestivum
c.v Sakha 69) were sown on 15
November 2000 , and seedlings
were thinned to 10 plants pot ~
Plant samples were taken at 45, 70
and 140 days after sowing ,
corresponding to tillering , booting
and maturity stages ,
respectively.Dry matter yield (DW)
as well as contents of N,P,K,Fe, Mn
and Zn in plant were measured.
Potassium sulphate (41% K) and
superphosphate (6.5 % P) were
apphed at rate 30 mg K and 10 mg
P kg' to the soil , mixed
thoroughly with the soil before
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Table (1) some physical and chemical properties of the soil used in the current study

Particle size P " Soluble ions (meq L )
S| =l - # Available nutrients

distribution | £ | & | s

(Y] e s N . -1 .

i hagh I cn T |pH *| EC**| Cations Anions (mg kg ™~ soil)

B Ol 8 @sm™)

_ —_ 8 6 E Macro-elements |Micro-clements
Llz|s) © 2 .
AR (S g t S L '

SIS 5L | B3l |8l
_&3?135 O|2|Z|M|O|E|O|aA|N|P |K|Fe|Mn|zn
v © « g e o O b8 < 0 etz 0 T ol m — =
gw'ln',wo'l\'odd-—?d-—:-—i.a.—Z—i—ZaviﬁodN'ﬁ‘J

* Suspensionof 1:2.5 w/wsoil : water
# Extractants for nutrients as follow:N (KCl extract; mineral N);P: NaHCO3 extract 0.5M;K: NH4 OAc pH7 1M and

Fe,Mn and Zn :DTPA

** Water extract of 1:2.5w/wsoil : water
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Table (2) Some chemical characteristics .of the organ’ic
N-sources of the current study
[ . , )
Characteristics Potatoes Palma Orange
Organic carbon (%) 49.6 52.5 57.9
C / N ratio 144 122 30.5
Total macro nutrients
(g 100g ™)
N | 344 430 - 1.90
P | o066 037 019
K 3.89 191 165
Total micro nutrients
(mghkg™)
Fe 304 73 125
Mn 73 119 74
Zn 139 7 g
\
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seeding, respectively. Each treatment

was replicated three : ttm&s Nitrogen -

~was added at 100 mg kg ™ according
to the following treatments:

1) Urea .

2)Ureaformaldehyde (100mgNkg ™.

75 mg Nkg™! asUF+25mgng
as U and 50 mg Nkg™ as UF +50
mgNkg'asU).

3)Potatoe rwduw (100mg N kg
75mgng asPO+25mgN
kg Tas Uand 50kg N fed." as PO
+50mgNkglasU).

4)Palma rwduw (100mg N kg.”. 75
mg N kg -~ asPA+25mgng as
8] andSOmgng lasPA+ 50 mg N
kg "as U).

5)Orange res1dues (100mg Nkg/; 75
mg N kg ~ asOR+25mgng s
U; 50mg N kg "as OR+50 mg N "as
U).

Methods of analysis

. The following soil and plant
analyses were performed : Particle
size distribution was determined by
the pipette method ,(Piper, 1950) and
CaCO; content was determined by
the calcimeter (Black 1965).Total N
in organic wastes was determined by
the Kjeldah! method; and total K and
P in organic wastes were determined
in a conc. HpSO, digest (Chapman
and Pratt ,1961). Measurement of P in
digest was done colormetrically by
the ascorbic acid method (Watanabe
and Olsen ,1965).
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Soil organic matter as well as
organic: - matter .of organic wastes
were assayed . by the methods
described by Black (1965). Total
iron, manganese and zinc of
industrial organic wastes were
measured in conc; HSO; acid using
atomic. absorption spectrophoto-
meter as described by Black
(1965).Statistical analysis of the
obtained data was  done
according to Snedecor and Cochran
1972).

RESULTS AND
BISCUSSION

Effect of nitrogen sources
application on plant growth
and nutrients content.

Dry matter yzdd

"~ Data shown in Table (3) reveal
that dry matter yields at all stages
were greater by applying N as a
mixture of source N +urea N.This
show the positive effect of the
sources (slow release and organic).
Ureaformaldehyde as slow release
N fertilizers characterized by low
dissolution rate which would
enhance the N-efficiency through
minimizing N-loss (El-Aila and
Abou Seeda, 1996). Organic matter
POPA and OR may have acted as
chelating agents for nutrients. Such
organic residues contain nutrients
other than N (seetable 2) which



Table( 3 ) Dry matter yield (g / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatments.

Nitrogen sources ( R) Rates of N (sources N / added N)
(S) | 1/0 3/1 1/1 | Mean 1/0 3/1 1/1 | Mean
_ Tillering stage Booting stage
uf 1.92 1.56 146 165 | 482 508 351 447
PO 237 1.89 1.78 2.01 5.06 556 484 515
PA 3.20 2.96 1.96 2.1 6.20 8.08 574 667
OR 2.14 1.62 142 .73 | 453 548 386  4.62
Mean 241 2.01 1.66 5.15 605  4.49 |
LSD at 0.05 R:** 0065 S:** 0084 RS:** 0.145 R:** 0.208 S:** (0,269 R S:** 0.467
Maturity stage
Straw , Grains yield
uf 5.74 6.06 448 543 4.18 428 - 314 387
PO 6.52 7.20 5.86 6.53 5.26 630 502 553
PA 7.46 8.76 7.01 7.74 7.16 862 614 731
OR | 6.10 6.36 540 595 | 476 55 - 450 = 4.94
Mean 6.46 710 569 | 53¢ 619 470
LSDat 605  [R** 0177 S** 0288 - RS:* 0395 | R** 0240 S:** 0309 RS:**0536

*1/0 (100 kg N fed.” fromN-sourws) 3/1(75ngfed fromN—soumes+25ngfed fromurea)and 1/1 (SOI:nged1
from N-sources +50 kg N fed.” from urea, respectively). :
Yield for all N as soluble urea were, 1:34,2.96, 4.21 and 2.72 (g/ pot) atullenng,boonng strawandgramsyleld,respectlvely

£00Z (Z)'ON 0" 10A “soy o8y [ 312v3vZ
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must have contributed to their
superiority over the treatment which
received all of the N rate as soluble
urea. Improvement of soil physical
properties due to organic residues
addition must have contributed to the
higher yield obtained by PO, PaOR
treatments. The positive effect of the
Uf, PO, PA and OR was most
pronounoed with the 3/1 and 1/0 rates.
Therefore increase root mptratlon

and. root development causing the

plant to require more nutrients from
soil and fertilizers (Faiyad,1999).
Abdul Salam (1997) found that
nitrogen application increased both
yield of wheat. El Naggar (1999)
pointed out that Ureaformaldehyde
coated urea significantly increased
dry weight of wheat at tillering and
booting stages. These results are in
agreement with those obtained by
Awad et al(2000) and Mostafa
(2001). Highest straw yield was
observed from the addition of PA
(3/1 ratio) at booting and maturity
stages. At tillering stage it was due to
PA (1/0 ratio). Highest values were
81 , 88 and 32 g pot
respectively). Mohammed, (2002a)
reported that amending the soil either
with natural town refuse or sewage
sludge compost manure increased the
dry matter as well as straw and grains
yields. The positive effect of such
organic applications on the aforemen-

El-Sherbieny, et. al.

tioned traits of wheat could be
attributed to improving the hydro-
phys1cal properties as well as
muytritional statues of the treated soil,
(Thmd et al. ,1993). These results
are - in agreement with those
obtained by Soliman, 2000;
Metwally,2000 and mahmoud,
2000 who found that the addition of
organic wastes (FYM and chicken
manure) increased the grains and
straw yield of wheat grown in sandy
soil.

Highest gmmyleld 8.6 g‘pot )
was obtained dueto PA (3/1 ratio).

Uptake of macronutrients

a) Nitrogen uptake

Data in Table (4) show that
nitrogen uptake increased
significantly due to addition of
nitrogen as Organic sources. This
trend was observed true at all growth
stages. Kotb (1998) found that
increasing the rate of nitrogen
increased nutrients uptake particularly
N by both straw and grains. Metwally
(2000) pointed out that increasin, increasing
nitrogen rates up to 75 mg N kg~
significantly increased the
concentration and uptake of
nitrogen, phosphorus and potassium,
in wheat plant as well as grains
and straw at tillering and flowering
stages.  Similar results were
obtained by Atia and Aly(1998);



Table( 4 )N - uptake (mg / pot ) of wheat as affected by ﬁitrogen sources and nitrogen addition treatments. -

€007 (2)ON 0€ 104 “saY 03y [ SSnz

Nitrogen sources ( R) Rates of N (sources N / added N)
(S) 1/0 3/1 1/1 | Mean 1/0 3/1.{ 1/1 | Mean
Tillering stage Bootmg stage
uf 64.0 582 439 55.4 85.3 130 80.4 98.6 -
PO 76.1 71.3 58.5 68.6 130 . 163 115 136
PA 101 88.1 63.6 84.2 165 171 149 162
OR 69.9 62.8 49.7 60.3 108 149 104 120
"Mean 7.8 70.1 539 122 153 112 ’
LSD at 0.05 R:** 1634 S:** 2109 RS:** 3661 | R:** 1923 S:#* 2485 RS:** 4.304
Maturity stage
Straw Grains yield
uf 524 59.1 49.6 53.7 117 128 105 117
PO 66.1 81.1 66.7 7.3 150 187 . 142 160
PA 73.9 91.6 84.1 83.2 181 198 173 184
OR 56.4. 75.0 519 61.1 127 155 122 135
Mean 62.2 76.7 631 144 167 136 |
LSD at 0.05 R:** 2469 S:** 3186 RS:** 5503 [ R:** 2303 S:** 2972 RS:** 5149

*1/0 (100kg N fed.” fmmN-soumes) 3/1(75kgN fed.” fn)mN-sources+25ngfed from urea) and 1/1,(50 kg N fed.”

from N-sources +50 kg N fed.” from urea, respectively)..

Yield for all N as soluble urea were; 40.5, 76.8 , 42.0 and 98.4 (mg /pot) at ullermg bootmg straw and grains yield, respectively.

£6€
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El-Naggar, (1999) and Omran et

al ,(1999).

Highest N-uptake of straw at
booting and matunty stages (196 and
92 mg pot ~, respectively) were
obtained at the addition treatment of
palma residues (75 mg N kg ! as
palma residues + 25 mg N kg™ as
urea), While, at tillering stage (101
mg pot ) it was observed due to the
addltlon of palma residues (100 mg N
kg " as paima). N-uptake of grains
was highest (245 mg pot ') due to the
addltlon of palma residues (75 mgN
kg” as palma residues +25 mg N kg
as urea) .

b) Phosphorus uptake

Table 5 reveals that, P-uptake
followed the same pattern as observed
with N-uptake of wheat plant. Hence
the application of nitrogen as organic
sources was increased significantly P-
uptake of all growth stages. This may
‘be due to the benefits of organic
matter supply to the soil on the basis
of anion replacement for or
competition between humate and
phoéphate ions on the active sites of
adsorbing surfaces.

Solving action of humic
substances on insoluble phosphates
leading to the formation of fulvic
acids metal phosphates was also a
suggmedmechamsmmﬂns respect.
Products of organic decay such as
organic acids and humus are thought

10 be effective
‘complexes with iron and aluminum

tillering  stage ,

El-Size;bienj?, et. él.

in ~ forming

compounds which are. mainly
responsible for P fixation in soils.
Mikhaeel et al (1997) noticed that
the application of organic manure
such as town refuse or sewage
sludge increased P uptake by wheat
plants in sandy soil. These results
are in harmony with those obtained
by Ibrahim (1998) ; Metwally
,(2000) and Nasr-Alla, ,(2000) .

The highest P-uptake of straw at

“booting and matunty stages (23 and

11 mg pot —, respectively) was
observed  due to the addition of
palma residues (75 mg N kg™ as
palma + 25 mg N kg -1 as urea). At
P-uptake was
highest (8 mg pot ) due to the
addition of palma residues (100 mg
N kg ! as palma).Also P-uptake of
grains was highest (42 mg pot’l)
under the apphcatxon treatment of
75 mg N % aspalmar&sldues+
25mgNkg™ as

Potassium uptake

Data presented in Table 6
indicate that K-uptake was
significantly increased at the
addition of nitrogen as organic
sources.
This was true atallgrowthstages
El-Sherbieny er al,(1999b) stated

“that increasing the rate of added

nitrogen significantly increased



Table( S ) P - uptake (mg / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatments.
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Nitrogen sources (R) Rates of N (sources N / added N) ‘
(S) 1/0 | 3/1 | 1/1 | Mean | 170 | 3/1°} 11/1 Mean
Tnllenng stage hng st:ge .
uf 429 4.07 3.20 3.85 10.5 12.8 9.25 109
PO 7.87 738 633 7.19 15.4 23.4 14.5 17.8
PA 6.47 6.11 526 5.95 132 187 12.1 14.7
OR 5.92 5.51 417 5.20 11.7 15.0 11.1 12.6
Mean 6.14 577 4.74 12.7 17.5 11.7
LSD at 0.05 JR:**0083 S:** 0108 RS:**+0.187 |R:** 0072 S:** 0.093 RS:** 0.161
B . Maturity stage
Straw ' Grains yield
uf 3.81 494 356 4.10 178 - 234 16.4 19.2 :
PO 7.86 113 721 8719 |. 317 415 25.6 329 °
PA 6.26 7.70 528 641 |= 242 29.9 23.1 25.7
OR 5.19 6.61 4.14 531 218 247 20.6 22.4
Mean 5.78 7.64 5.05 ' 23.9 29.9 214 _
LSDat 005 ~ R ** 0068 S:**0087 RS:** 0.152 |R:** 1089 S:** 1405 RS:** 2433

‘1/0(1oongfe¢ fromN-somes) 3/1(75 kg N fed.” fromN-sourws+25ngfe¢ from urea) and 1/1,(50 kg N fed.”

from N-sources +50 kg N-fed.” from ures, respectively).

Yield for all N as sojuble urea were; 2.86, 7.89, 3.15 and 15.4 (mg/pot) at tillering, booting , straw and grains yield, respectively.

Z

Srvdv
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Table( 6 ) K - uptake (mg / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatments.

Nitrogen sources ( R) Rates of N (sources N/ added N)
(S) 1/0 3/1 1/1 | Mean 1/0 3/1 | 1/1 | Mean
Tillering stage Booting stage
uf 47.1 41.7 378 42.2 54.9 62.2 41.0 52.7
PO 65.2 612 54.5 60.3 69.8 73.1 613 68.1
PA 76.4 65.3 59.5 67.1 759 82.2 65.3 74.5
OR 61.2 56.5 473 55.0 644 68.8 552 62.8
Mean 62.5 56.1 493 66.3 71.6 55.7
LSD at 0.05 ;%% 0143 S:** 0.184 RS ** 0319 | R:**0.101 S:* 0130 RS:** 0.206
Maturity stage
Straw Grains yield
uf 60.6 66.8 443 57.2 214 25.0 18.7 21.7
PO 86.0 104 722 87.4 30.1 37.8 273 31.7
PA 93.4 109 82.0 94.8 384 49.1 36.2 41.2
OR 76.0 83.1 64.1 74.4 252 327 235 27.1
Mean 79.0 90.7 65.7 28.8 36.2 26.4
LSD at 0.05 R: ** 0081 S:** 0105 RS:**0.182 JR:**0.114 S:** 0.148 RS:** 0.252

*1/0 (100 kg N fed.” from N-sources) ; 3 /1 (75 kg N fed.” from N-sources + 25 kg N fed." from urea) and 1/ 1,(50 kg N fed.”
from N-sources +50 kg N fed.” from urea, respectively).
Yield for all N as soluble urea were; 28.1, 31.2, 41.8 and 17.3 (mg /pot) at tillering, booting , straw and grains yield, r&_spectiwely.
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total content of nitrogen, phosphorus
and potassium of wheat grains. The
average valuw ranged from 19.6to
444kgfed for nitrogen ; 6.8 to 14.8
kg fed.” for phosphorus and 84 to
148 kg fed.”" for potassium. Such
© positive response might reflect the
different characteristics of the added
organic manures (their chemical
composition and nutritional status),
hence the rate of decomposition and
the differences in the subsequent
release of included nutrients. Also the
production of organic and inorganic
acids during the degradation of such
organic materials (as well as humates)
as a result of the microbe activities
must have contributed in decreasing
soil pH and produing more chelating
ions, leading to increase in available
forms of elements in the rhizosphere
zone consequently a uniform supply
of nutrients to plants could be expected
throughout  the growth season.
However, the organic manuring
addition to soil resulted in creating
favorable soil physical conditions (such
as structure)which must have affected
the solubility and availability of
nutrients and thus uptake of nutrients
(Rabie et al,1997). Similar results were
obtained by El-Sherbieny ef al, (1999a)
; and Mohamed (2002b).

Values .of highest K-uptake of straw

- at booting and matunty stages (82
and 109 mg pot ' respectively) were
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observed due to the addition of
palma (75 mg Nkg™ as.palma + 25
mg N kg 7 as urea). On the other
hand at tillering stage the highest K-
uptake (76 mg pot ) was observed
due to the add:non of palma
residues (100 mg N kg aspalma ).

K-uptake of grains was greatest
(49 mg pot ) due'to the addltlon
of palma residues (75 mgNkg ™ as
palma residues + 25mgNkg ' as .
urea).

Uptake of micronutrients

As shown in Tables 7 addition of
nitrogen as  organic  sources
significantly increased Fe -uptake of
wheat. This trend was observed at
all growth stages. The greatest Fe
uptake (1515 and 1100 pg pot -
Jespectively) were observed at
maturity  stage and  grains
Jrespectively due to the addmon of
palma residues (75 mg N kg as
palma + 25 mg Nkg’' asurea)
The positive effect of organic
nitrogen sources on increasing Fe,
Mn and Zn uptake could be
attributed to one or all of the
following factors: 1) reducing soil
pH values as a result of organic
manure decomposition ; 2) the high
initial content of such nutrients in
the applied organic ‘manure ; 3)the
possible increases in plant growth
asa result of applied such materials
which also contribute to increasing
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Table( 7 ) Fe - uptake (ug / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatments.

Nitrogen sources (R) Rates of N (sources N / added N)
(S) 1/0 3/1 | 1/1 | Mean 1/0 | 3/1 1/1 | Mean
' Tlllermg stage " Booti
Uf 570 594 1553 572 379 9438 837 888
PO 659 703 618 660 | 1062 1137 1005 1068
PA 728 789 697 738 1156 1228 1087 1157
‘OR 602 637 569 603 964 1075 923 987
~ Mean 640 681 609 1015 1097 963
“LSDat 0.05 R:** 6545 S:** 8448 R S:** 14635 JR: ** 8170 S:** 10540 KS:**18.270
Maturity stage ‘
‘ Straw Grains yield
uf 961 1105 910 992 590 74 543 616
PO 1230 1379 1105 . 1238 676 824 632 71
PA 1359 1515 1210 1361 926 1100 838 958
OR 1129 1305 1027 1154 796 933 715 815
Mean 1170 1326 1063 { 747 893 682
LSD at 0.05 R: ** 8436 S:** 1089 RS: “18 855 JR:** 7472 S:** 9616 RS:*™16.717

¥1/0 (100 kg N fed.” fromN-smxrces),Sll(75ngfed fromN—sources+25ngfe¢ ' from urea) and 1/1(50ngfedl
fromN-scmrces+50ngfed from urea, respectively).

. Yield for all N as soluble urea were; 534, 781, 874 and 504 (ug /pot) at ullenng, bootmg slmw and grains yield, r&spectxvely
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these nutrients
plants.

Table (8) reveals that, highest Mn
uptake (842 pg pot ~) was obtained
due to the addition treatment of
Palma residues (75 mg N kg ! as
palma residues + 25 mg N kg™ as
urea). at booting stage. Mn-uptake of
grains was highest (284 g pot )
due to theaddzt:on of palma residues
(75 mgNkg ™ aspalmaresxdues+ 25
mg N kg ~ as urea) Awad ef
al.,(2000) pointed out that application
of organic wastes e, potatoes,
Palma and Jojoba residues increased
significantly Fe , Mn and Zn uptake
and concentration compared to the
~ control value.

Table (9) postulates that highest Zn
uptake ( 336 ug pot ) was
observed due to the addition of
Potatoe residues (75 mg N kg™ as
potatoe residues + 25 mg Nkg ™ as
urea), while highest Zn uptake of
grains (276 ug pot ) was obtained
due to the same treatment of that for
straw. Mostafa,(2001) found that, the
- addition of organic materials i.e.
poultry manure and olive cake
residues increased the uptake and
concentration of Fe , Mn, Zn and Cu.
Similar results were observed by
El-Koumy (1998) and Faiyad (1999).
These increases may be attributed
to the role of organic nitrogen sources

'up.tak_e by wheat
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oA lmprovmg these nucronutnents
availability which was likely
attributed to several reasoms:. 1)
Releasing of these nutrients through
microbial decomposition of organic
matter ; 2) Enhancing the chelation
of metal ions by fulvic acid ,
organic legends and / or other
organic function groups which may
promote the mobility of metal from
solid to liquid phase in the soil
environment; 3) Reducing the pHof
the soil making thé nutrients more
available and 4)Lowering the redox
statues of iron and manganese
leading to reduction of higher Fe**

& Mn* toFe? and Mn’" and/or
transformation of insohible chelated
forms into more soluble ions.
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Table( 8 ) Mn - uptaké (ug / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatients. ‘g
Nitrogen sources (R) Rates of N (sources N / added N) ‘g
(S) 1/0 3/1 1/1 | Mean 1/0 3/1 1/1 | Mean §
Tillering stage Booting stage °§
uf 133 125 112 123 530 622 502 551 byl
PO 202 175 143 173 645 751 548 648 E
PA 280 223 178 227 789 842 680 770 ke
OR 231 190 151 191 700 802 593 698 <
Mean 212 178 146 666 754 581 3
LSD at 0.05 R:** 4840 S:** 6.569 RS:** 10859 | R:** 7415 S:**9.558 R S:** 16.581 %
. Maturity stage 2
Straw Grains yield ?\
uf 482 565 456 501 194 217 173 195 )
PO 526 680 - 498 568 221 236 181 213 g
PA 717 782 678 726 251 284 239 258 )
OR 636 729 539 635 237 257 196 230 w
Mean 590 689 543 226 249 197 o
LSD at 0.05° R:**7878  S:**10.189 RS:**17.650 [R:**8.486 S:**10.962 RS:** 18988

*1/0 (100 kg N fed.” from N-sources) 3/1(75kgN fed.”" from N-sources + 25 kg N fed.”' from urea) and 1/1,(50 kg N fed .
from N-sources +50 kg N fed.”! from urea, respectively).

Yield forall N as soluble urea were; 102, 370 ; 336 and 132 (ug /pot) at tillering, booting , straw and grains yield, respectlvely.

£or
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‘Table( 9 ) Zn - uptake (ug / pot ) of wheat as affected by nitrogen sources and nitrogen addition treatments.

Nitrogen sources . ( R ) Rates of N (sources N / added N)
(S) 1/0 3/1 1/1 | Mean 1/0 3/1 1/1 | Mean
Tillering stage Booting stage
uf 82 90 72 81 188 208 154 183
PO 133 167 118 139 253 294 233 260
PA | s 140 106 120 226 257 195 226
OR 102 115 93 103 | 207 225 174 202
Mean | 108 128 97 219 246 189
LSD at 0.08 R: ** 6.152 S:** 7936 RS:** 13760 [ R: ** 7. 096 S:** 9160 ~ R S:**15.870
Maturity stage
Straw Grains yield
uf 208 225 183 205 137 153 124 138
PO 296 336 265 299 236 276 217 243
PA 260 281 214 252 213 247 190 217
OR 221 248 189 219 186 211 152 183
Mean 246 273 213 193 222 171
LSD at 0.05 R:** 6882  S:*+8886 RS:**15379 |R:**6.597 S:**8515 RS:**14.742

*1 /0 (100 kg N fed.™ from N-sources) 3/1(75kg N fed.” from N-sources + 25 kg N fed.” from urea) and 1/1,(50 ng fed."!
from N-sources +50 kg N fed.” from urea, respectively).

Yield for all N as soluble urea were; 64, 146 , 164 and 102 (g /pot) at tillering, booting , straw and g_rams yield, respectively.
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