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1v. RESULTS AND DISCUSSION

* Balance Sheet Assessing Fertilizer Nitrogen in a
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Under green house conditions using wheat as a
test plant, a trial was carried out for a precise eval-

uation of a comparative efficiency of the N fertilizers;

15 15
( and (77NH,,,Co.

NH S0

15
namely Ca ( N03)2. QHZD, 4)2 4
As well as distribution of the fertilizer N among the
above-ground plant parts “"shoots"; below-ground parts

(roots); and the soil was studied, (table 2).

Nitrogen concentration?

With all treatments! the highest N concentration
(N %) was frequently found in the above-ground part of
the plant, i.e., shoots followed by the below-ground
part while remarkably the soil contained the lowest
concentration. Cﬁmparing the N-sources, the highest N
concentration found in the plants was obtained by use

aof urea whereas the lowest was recorded via calcium

nitrate. This low concentration recorded in the plant
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tissue upon calcium nitrate was applied may be attributed
to effect of N-dilution since dry matter yield reflected
with this fertilizer was the highest. These data agree

with findings reported by Lierop and Trran,(1980).

Dry matter yield

Superiority of calcium nitrate, apply was assumed
through its a promotive effect observed on amount aof dry
matter of wheat plant harvested which was followed by
the practice of ammonium sulfate whose its dry matter
caused was notably superior to that caused when urea was
applied. In all cases, weight of the above-ground parts
of the plant recorded was frequently greater than that

resulted with the below - ground paris.

Nitrogen thake, N-yields, contained :
With respect to N-uptake, viZ., amount of total
N uptaken by plant or/and that remaining in soil (N-yield)
data obtained in table (2) and Figs. 1 and 2 show that
the soil frequently contained a more N content than

that contained by the whole plant;also, the above-ground
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parts of the plant contained a higher content of N com-
paratively to that contained by the below~-ground parts.
Regarding N-uptake in the plants (N~-yield), calecium
nitrate treatment showed more uptake as compared with
the other two N-sources. In compare, urea gave highgr

N uptake amount in the aboue-dfound parts than that did
with ammonium sulfate. This 1is de;pite the slightly
lower weight of the plant produced by urea. Therefore,
thefﬁgh;@rcmﬁ:of N concentration determined in tissue of
the plant receiving urea, assumably, compensated that
difference iq weight observed later,consequently ren=
dered N-uptake in the plant receiving urea higher than
that remarked with the plant treated with ammonium

sulfate.

Nitrogen contained in the soil :

Concerning amount of nitrogen remaining in the
soil, it was greater with the soil treated with ammonium
sul fate than that contained with the soil practiced with
eith;r calcium nitrate or urea which reflected the least

amount. The lowest level of N-yield found with urea -

treated soil is possibly due to the alkaline action of
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urea (Hauck, 1968b). It is worthy of note that the sandy
soil used, spécifically, is too weakly buffered media
because of its a extremely dipression in each of orga-
nic matter or/and clay content. Under such conditions,
P
buffering influence of fertilizer woul@iéiggiigLy; be
predominate-and hence governs whole reaction. Subsequen-
tly, this would enable é considerable loss of N
via NH3 volatilization. However, Hauck and Stephenson,
(19653) and Nommik, (1966), stated that most of N-ferti-
1izers dissolve in soil to form an environment which is
~ either acid, alkaline, or neutral depending on kind ,
amount, and solution or solid form of the material, and
various soil factors. Supplementally, Hauck, (1968b)
declared that urea, diammonium phosphate, and urea
ammonium phosphate form alkaline solutions upon hydro-
lysis. Ammonium sulfate, ammonium nitrate, ammonium
chloride, and mono ammonium phosphate form acid solu-
tions. Therefore, it can be conciuded that the alkaline

physiolugical effect of urea in the media upon hydro-

lysis; the slight alkalinity of the soil jtself; and

the pronounced lack of buffering action af this sandy




spil are possibly responsible factors likely causing altoge-
ther an extreme alkaline conditions ,in turn leading to

an intensive N-loss via volatilization as NH3. Sub -
squently, urea was thus the inferior while calcium
nitrate was the superior. 5ince, ammonium sulfate fur-
nish an acidic enuironment,therefore the level of N-
yield contained in the soil with this treatment exceeded
those contained with either calcium nitrate or ured with

which N-yield contained was the least.

Isotope-derived criteria assessed !

Variaous “isotope—derived criteria" commonly used
to evaluate a comparative availability of different nit-
rogen sources comprise uN-dff, percent N-utilization ,
and "A* value (see review, principles and guidlines)
of applied fertilizer N. However, the first two values
suggest that {as shown in table (2) and Figs. 3 and 4)

" calecium nitrate source was significantly most available

N-carrier followed by ammonium sulfate, with urea being

the least effective one. While, A-value data provide

an integrated measure of availability of N in soil during
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growth period. Available-N content in the soil "A-value"
calculated for the whole plant treated with calcium
nitrate was the lowest of the three N-sources practiced
whereas "A" value in the case of urea was the highest of

all (as shown 1in table (2) and Fig. 5).

Nitrogen utilization reflected using the fertilizer Né&:
N-utilization of the applied fertilizer nitrégen
was comparatively higher in the above-ground parts,table(z)
and Fig. (6), than that assessed in the below-ground parts
of the plant. {ndoubtly, this reflects high mobiiity
of nitrogen in the plant where it is translocated to the
active meristematic tissues in the above-ground plant
parts. These results are in agreement with those reported

by Rennie and Rennie, (1973).

Nitrogen recovery of the fertilizer applied :

percent of fertilizer N=recovery utilized by
the plant along with the soil (Fig. 7) was comparatively
greater in the case of calcium nitrate usage than that
utilized with the other N-carriers added where the

inferiority of urea became, decidedly, recognized.
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5 GEY : A : |°N-lobelled urea.
B : 15N-lobelled agmmoniuvm sulfate

C 15N-lobelled calcium nitrate

~ 12128
§ {15.2i
= 1015

kg
=
&

90
094
Juat
By 8
7217( o _1
bb
6l
Slst
44t
4

"
303
2
1844
1213

‘SN-labelled carrier

Nitrogen "A"™ value ip mg/

-N value employing the

(5) : Colculated A :
desert sandy soil.

Fig-
in the virgin




Noutilization (%)

-~ 79 -

15
( NHZ)Z Co

KEY 1: A
. 15
g8 : ( NH4)2 SO4
15
C Cal N03)2 4H20
KEY 2 ' Soil
u Below-grounds
plant part (roots)
_ . Above-ground plant
S |- port (shoots)
3 -
| I .
° =
A B C

Fig. (6) : percent of N ytilization resulted in the shoots,
roots , ond soil wusing the }5N-labelled ferti-
lizer in the virgin desert sandy soil.




- 80 -

15 ,
KE :
KEY 1 (] NH, ), co
5
B ( NH4)2 50,
¢ : Ca ('°N0g), 4Hy0

100
n n I
% N loss
(unoccounted
, for)
EY 2

L .
- % N-recovery

|

N percentage
~
w
7

oLt

o%en recovery and nitrogen loss
15N-fertilizer tracer into the

(7) : percent of nitr
1 under wheat.

practicing the
t sandy soi

Fig.

virgin deser




In agreement with tﬁese data; Rennie and Rennie, (1973);
Dev and Rennie, (1979); and Lierop and Tran, (1980)
stated thaf isotope criteriaj; viz; percent N in plant
tissue derived from fertilizer (% N dff) ; "A" ualu;;
and uptake of fertilizer N by crop clearly indicate
superiority of NDB—N source followed by NH*N then urea

which was the jeast effective.

In addition, distribution of the applied N-—
source in the plant, i.e., the shoots, roots, and soil
confirm, again, fhe superiority of calcium nitrate and
the inferiarity of urea as a N-source at the conditions
under which the experiment was conducted. These results
agree with those given by Rennie and Rennie, (1973) who
pointed out that a comparatively low content of nitrogen
utilized from ure; by shoots and roots of barley plant
confirm, under pot éonditions experiment, jnferiority

of such fertilizer compared with NHZ-N ar NEB-N

fertilizer which was the superior.

Ultimately it may be concluded that for wheat

plant grown in the pots containing-the virgin desert
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sandy soil of Abou Zaabal, calcium nitrate was the most
efficient N-source compared with ammonium sulfate and

urea which wés the least efficient N-source used.

factors affecting NHZ-N sources performsance:

On the basis of review reports in the literature,
it may be suggested that such lower efficiency remarked
with the NHZ-N sources compared with the NE3-N is

probably due to some physiological and ecological factors.

Physinlogical factors impairing NHZ-N source efficiency:
i) PH value of medium used :-

Epstein,(1972) stated that when either ammonium
or nitrate is available as the sole source of nitrogen,
the ion in question will commonly be the most rapidly
absorbed ion present in the medium. Unless the medium
is buffered or constantly renewed, absorption of ammon-
jum tends to result in a lowering of the Pl'l of the med-
ium while absorption of nitrate has the opposite effect.
Under the conditions of the present experiment, the pH
value of the soil employed was alkaline (= 7.9 unit)

whereby the nitrate became the most rapidly absorbed




ion present in the soil comparatively with the ammonium.

ii) Effect of presénce of NHZ ion in media

Many plants can utilize ammonium but
suffer various impairments when only ammonium ions fur-
nish nitrogen (Barker et al., 1966; Street and Sheat ,
1958). Additionally, the structure of chloroplasts is
affected under qonditiuns of ammonium toxicity (Puritch
and Barker, 1967). Otherwise ammonium, once absorbed,
can immediately serve in the synthesis of amino acids
and other compounds containing a reduced nitrogen. Absor-
ption of ammonium therefore, causes a great demand for
carbon skeletﬁns and, if photosynthesis fails to keep
pace, a depletion of carbohydrates would occur (Epstein,1972).
He added that assimilation of ammonium is usually rapid
and there is seldom much accumulation of free ammoniumr
in tissue. In compare, he declared that nitrate nitro-
gen must be reduced before it is assimilated. The
immediate demand for carbohydrate is therefore less
than in the case of ammonium absorption, and there may

be an appreciable build up of organic acids. Supplementally,
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he stated that proteins contain approximately 18 per-

cent nitrogen absorbed mainly as nitrate.

Ecological factors retarding NHZ-N source efficiency:
Volatilization of NH3 from NHZ-N sources applied
is considerably the foremost of factors retarding per-
formance of such N-sources, specially, in arid and semi-
arid regions. However, volatilization of NH4 in soils
of arid and semi-arid regions can be regarded as a chain
of events, the overall rate of which can be controlled

by any one link in the chain represented by

NHI - ~» NH; (aqueous) —*

NH (gaseous) (Vlek et al., 1981). Where, retention of

*

4 depends on soil cation - exchange reactions (Fenn

NH
and Kissel, 1976; Gasser, 1964), and soil moisture con-
tent (Ernst and Massey, 1960; Fenn and Escarzaga, 1976).
Conversion from NHZ in solution to agqueous NH3 is an
extremely rapid (first-order) process with a rate con-’
stant of 24.6 ..tuet:-1 (Emerson et al., 1960) and is thus

rarely limiting. Concentration of NH3 (aqueous) changes

proportionally with ammoniacal N (Vlek et al., 1981),




(Vlek et al., 1981). They added that TAN level in soil
or soil solutien varies with time due to soil N trans-
formation (immobilization, mineralization,...), soil
water dynamics_(rainfall or euapotranspiration), and
‘natural or anthropogenic ammoniacal input {(deposition

and fertilization).

Loss of N via NH3 volatilization is therefore
probable with the conditions under which the experi-
ment was implemented. Owing to the contents appreciated
clay fraction (2.5 %) and organic matter (0.1 %) were re-
markably a severely deficient in such soil. Whereby
the total ammaoniacal N concentration (TAN) applied;
equivglent to the 90 mg N/kg soil rate, was much more
than that scarce extent assessed of both of the C.E.C
(1.39 m.eq./100 g soil) and the moisture content {the
field capacity 4:100 and the available water con-
tained 1.8:100) of such soil, viz.,,the TAN aﬂdedr
was much more the sparcely retention cgpacity noted
with the sandy soil. Furthermore, the alkaline p of

the sandy soil ( 7.9 unit) together with the scantily
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buffering potential of the soil were likely to prompt
. H . . H
the p value in the soil up to p 9 or more consequently

NH.-loss via volatilization was excessively(Vlek and

3
Stumpe, 1978), particularly if urea is applied with
which environment of media receiving it become alkaline
as shown afore . Besides, the conditions of the present
experiment involved an ambient temperature averaging
28°C and spells of dry wind which are common at Abou
Zaable location. Since ammonium suifate furnishs to

an acidic- environment in soil (Hauck, 1968 b), its

N-loss, from the soil would be thus less compared

to that occurred with the urea.

Factors affecting N03—N source efficiency :

Remarkably, data show that a small part of less
than 5% of the fertilizer nitrogen, in all cases, was
recovered in the plant along with that remaining in the
soil. On the basis of review of the literature, it may
be attributed ta that total absorption of N nutrient,

i.e., ND3-N and NHa-N forms incur praobably from some

physiological factors which may occur in media of plant
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was likely impaired because of , as reviewed later,
an unabalance between the N added and the other nutri-

ents spresent natively in such soil was probably occur:

Physiological and ecological factors diminishing N63-N

source efficiency :-
i. Physiological factor :-

As with chloride and other ions, presence af
calcium in the medium is essential for unimpaired abso-
rption of nitrate (Burstrom, 1954 ; Rao, 1972). Assuma-
bly, it may therefore be concluded that since the sand
soil is deeply deficient in content of calcium , as

shown in table (1), the Nﬁ3-uptake would thus be sus-

pended

ii. Ecological factors :-

Denitrification of NGB-N is the mechanism with

which N03-N uptake by a plant is likely precluded .

Nitrogen loss via denitrification channel is indoubtly

inherent with the ecological conditions of soil under
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which NEB—N form to be normally either present natively
or applied. On basis of review of the literature, there
are some assumable reasons which under arid and semli -
arid conditions may lead to loss of N from nitrate pre-
sent in the soil wvia such a mechanism. However, Viek

ot al.,(1981) reported that Alkalinity of p' of

soil may affect effectively cycling of N via denitri-
fication spécially in arid zone. However, it 1is generally
accepted that denitrification 18 reduced at low pH (Focht and Verstraete,
1977).Effects of temperature on rate of denitrification
would be characterized-demunstratively where 35°C

at optipmum rates were oﬁserved (Bremner and Shaw ,
1958; Stanford et al., 1975 b). Since the pH of the
sandy soil is rather-alkaline ( 7.9 unit}), besides
the ambient temperature of the present attempt (aver-
aging 28°C) was close to the temperature mentioned

at which the denitrification mechanism would be
at optimum rate. Other wise, denitrification would be
enhanced by addition of crop residues (Vlek et al.,

1981), decomposition of root material (Holdendorp,1962),
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and presence of exudates of living r
Volz et al., 1976). Where,theare additi
would alter availability of C and co
rat of denitrification (vlek et al.,
that organic C level, however, indir
rate of denitrification by altering

activity and consequently the extent
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Utilization of Fertilizer N Applied at Various Rates
W

to the Virgin Sandy Desert Soil under Wheat.

————— e e

The calcium nitrate - 15\ N-source (table "3"):

Yield, N concentration, and N-uptake reffected:-

In so far as the calcium nitrate-lSN , the hig-
hest yield of the plant parts, i.e., shoots and spikes
(grains) was caused by applying 30 mgN/kg soil. In
contrast, the N % in the plant tissues was with this
treatment the lowest. Since the yield harvested with
this N-rate was the highest, the low % N observed in
the plant tissues may be thus due to the N-dilution
effect, viz., an enhancement of the plant growth (or
volume) to be occurred and a consequent a low cancen-
tration of N to be caused. Considering the N-uptake
(N-yield) results in which the rate of 60 mgN/kg scil
~ gave the highest extent, this highest value may be
referred to compensation act of that extent of the

high N % remarked with 60 mg N rate.
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Isotope-derived criteria caused :-

Regarding »Ndff data, it 1is apparent that always
with the greater rates of the fertilizer application
there were greater values of %Ndff reflected in the
plant tissues, viz., there is a linear proportion
between the increased amount of the fertilizer N added
and N nutrient uptaken from the fertilizer by the plant
in such soil. This can also be revealed by the smaller
extent of Ndfs % found in the plant. As appertians
N-recovery of the fertilizer N , i.e., N-utilization
agssessed using only the above-ground plant parts {shoots
and spikes_) ,i8 concerned, the results show that it was the
highest when the rate was the lowast, namely, being
19% with 30 mg N/kq soil, 14.2% with 60 mg N, and 4.3%
with 90 mgN. This reflects apparently a comparative
highest efficiency of the rate of 30 mg N, and hence
reveals a diminishing % N-utilization and yield harv-

ested extents ~iz.,the diminishing returns which were

rematrked obviously with the rates thoseé were higher than

the 30 mg N-rate applied (the first N unit added) to
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guch soil. The highest A-N value was reflected with
the highest N-rate applied, although the lowest yield

and N-utilization were yielded with such rate.

The ammonium-lsN sul fate N-source (table ngyn)

Yield and N-uptake :

As far to the amﬁonium -15N sulfate, the great-
est yield harvested was obtained with 60 mg N/kg soil
followed DY the yield obtained with 30 mg N, then the

yield brought with 90 mg N.

Isotope-deT jved crite ria

The highest value recorded of the N-utilization
of the fertilizer was upon using 30 mg N rate and the
lowest was observed with the highest rate of the appli-
cation. The diminishing values of the N-utilization
and the yield harvested along with such inverse relationship,
«hich was helded petween the % Ndff and % N-utiliza-
tion later, with the case of applying calcium nitrate,

were recognized here again (See Fig- ngun},

e
——e— -
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while the greatest value of % Ndff was steadily refle-
cted with the greatest N-rate applied to the soil.

Also , as 1t was remarked befoTe, that linear
proportion which was helded preuiously between the A-N
values reflected and the increased amount of calcium
nitrate, 1is again canfirmed here but the extents of
A-N values caused with using ammonium sulfate, in gen-
eral, were exaggeratiuely higheT than those were yielded

with calcium nitrate N-source.

The urea—-lBN2 N-source (table nguy:

Yield and N-uptake :

As far as the urea the highest yield
was notably obtained with the first rate added of which i.e.
30 mg N/kg s0il rate. whereas, the lowest was yielded
with the highest rate of the fertilizer applied. The
inverse proportion, remarked before, between the N—
uptake extent contained by the plant and the gnhamced
N-rate, with the instances of applying each of calcium

nitrate and ammonium sul fate, was, frequently, obser-

ved here as well.
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Isotope—derived criteria :-

As it was observed preuiously with the cases
of calcium nitrate or ammonium sul fate, the linear pro-
portions ; which were held formerly between either of
the % Ndff value of the A-N value and the increased
amount of the fertilizer , besides that reverse propor-
tions which were held between the % N-utilization and
either of the increased fertilizer amount or % N-dff
values; were demonstratively confirmed here, as 8
similar feequent pattern applying the three N-sources

in such soil, using urea as & N-source.

1t is worthy of note that the A-N values caused
using urea fertilizer Were, generally, higher than those
caused with either ammonium sulfate or with calciun

nitrate with which the A-N values reflected were the

lowest in such soil, observedly.
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Ressons assumed to account for superiority of applying -

‘the lowest N-rate in the sandy desert soil :

In genera, the data obtained indicate decid-
edly and frequently the there is a retardation effect
for the N-fertilizer uptake upon applying the ferti-
lizer N in high rates. Thus, to develop the N-uptake
of the fertilizer N added to the sandy soil at the conh-
ditions under which the experiment was exected, the
fertilizer N rate added would be at 30 mg N/kg soil.

On the basis of review of the literature, it could be
concluded that the retardation of N - uptake by

the fertilizer N applied at the_rates higher than

30 mg N / Kg soil may be substantially due to those
physiological factors inherent to that severe defic-

its in all of the nutrient elements present natively

in the sandy soil (see table 1) that owing to the extreme
shortage of both of the content of organic matter and
clay fraction contained 1in such soil. And hence an
unbalance in formulation of the native nutrient ele-

ments in the soil may occurred between N added by
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the fertilizer and the other nutrients contained in the

soil when N of the fertilizer was applied in the high rate. Thhis

This imbalonce suggested would be developed 1inearly if

a progressed N-rate of the N-fertilizer was applied asce-
ndingly. However, the excessive concentrations of
N-rate added by the fertilizer may so reduce rate of
absorption of the otherl nutrients that the plant becomes
deficient in these nutrients, in turn the deficiencies
of these glements in the cells of the plant will bring
about derangements in its metabolisms {(Epstein, 1972},
Subsequently, the N-uptake of the fertilizer N applied
would therefore be indirectly retarded, particularly ’

upon use the higher N- ratesin guch soil.

An assumable resemblancy between the results reflected
with the ascendingly N-rate applied and Mitscherlich
assumption :

In the case of such sandy soil,although the applicae

tion of N fertilizer may accentuate @ physiological

problem , 85 discussed before , which may be developed
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if an ascendingly N rate was applied, assumably NG
problems which normally'inherented to other spils such
as Nﬂimmobilization, N-fixation, «-- etc. are possibly
encountered in such soil. Presumably; N-mobility OT
N-kinetics in this sotl would be therefore absolute,

specially upon use of nitrates.

The N-utilization extents and the yields resulted
under conditions of this soil, 8sS illustrated by Fig.
(9), were dimnished when the amount of the fertilizer
N wasradded ascendingly. This diminishing trend of these
results of the N-utilization, N-uptake, and yield resemble

law entitled ndiminishing returns low" of Hitscherlich

(1909) .

Trend of returns of a yield harvested or @ nutrient
yielded applying an ascendingly unit of 8 nutrient added,
when there are nearly no problems with which mobility of
kinetics of the nutrient added may jmpair would follow the
assumption of Mitscherlich according to Bray interpretation.
And hence, the returns trend would be goverened, suggestely,
by the physiological factors over by those of the ecolo-
gically . Considering that,as discaussed jater ,there are
almost no ecological problems to suspend N - mobility
in the sandy so0il considered.The trend of the

values of yield , N— uptake and N—
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gtilization reflected applying the increased N amount
may therefore followW the diminishing returng law of
Mitscherlich according to Bray interpretation in the

case of such sandy soil.
Perspectively, owing to soil used through Mitsch-
t was 8also sandy,yield obtained with that

erlich attemp
ject to the influence of that physiological

attempt may sub
h may held betw

een'nutrient considered,i.e.,

unbalancy whic

d the otheT nut

rients which were used. Where,

o] putrient an
using @ higher unit of P ascendingly, the relation, ol
g law was therefore obviously

trend of diminishing return

recognized, assumably.

jency of the three N-sources applied

COMparative effic

{(Table FADE
using the méan value of the results obtained
previously, N-application'in the form of calcium nit-
rate gave the highest dry matterT yield and, the
total N-uptake, remarkably, followed bY those gaven
with ammonium sulfate, then those yielded with urea
N-fertilizerl. This jndicates that calcium nitrate N-
carrier, inducably, was the more readily available one

1
N

alc

mnd
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applied for the plant used. This inference

was confirmed when the highest N-amount uptaken from the fer-
tilizer added by the ’ assessed isotopically R plant

was that of calcium nitrate treatments and the lowest

was that of urea. HoweVver, 10.1 % of the nitrate N—

source applied was utilized by the plant comparatively

with those of 8.3% and 5.3 & jnduced in the case of
ammonium sulfate and ured respectively. This higher
utilization recognized of N applied in form of nitrate

is, deducably, an indication to high efficiency of

which.

5uperiority of A-N value assessed in the sandy soil
applying urea (table nen):-

The highest amount of available N 1.8.
A-N value caused was being obtaiﬁed Qith urea treat-
ments,observedly. Despite such highest A-N value
obtained, each of the yield, total N uptaken, and % N-
utilization reflected applying urea was being steadily the
lowest. This denotation instate cnnsistently yhe

inferiority of the efficiency qf urea 88 N-fertilizer
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compared to the other fertilizers applied.

On the basis of review of the literature,this
highest N-V value observed may, however, be due to some
physiological, microbiological, and ecological reasons,
whereby the added N applying urea was uptaken in the
- lowest extent, therefore, compared with.those taken from
applying the other N-sourceé. Consequently the highest
available N amount deposited into the soil would be of that
delivered by the urea fertilizer. However, this highest N
amount delivered with urea might be deposited in the soil
temporarily, then it may be , in further, lost via the
volatilization channel mainly wﬁich ijs relevant with the

ecalogical reasons which was discussed previously (see

page No. B4).

i) Responsible physiulogical reasons :-

The severe deficits of the almost nutri-
ent elements considered in the sandy soil that
owing to the severe deficits in organic matter and

clay fraction content may caused deficiencies of
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these elements in cells of the plant , specially when

N 6f urea was added in the excessive concentration (e.g.
90 mg N/kg soil). Thereby, rate of absorption of the
other nutrients might be reduced and in turn the plant
may became deficient in such other nutrients, in a seqg-
uenée the derangements of the metabolism of these
autrients would be occurred, Epstein, (1972).

Indirectly the N-uptaken by the plant from applying

the urea would be retarded, namely, no balance might

be furnished between the excessive N conéentration of

the urea applied and those of the other nutrients pre-

sent natively in such soil.

In presence of the too weakly buffering cap-
acity of the spil resulted , suggestly, from that
severe deficiency observed in the organic matter and
clay content in such soil, with uhiéh the reasons
inducing alkalinity such, as,the alkaline pH remarked

of the soil (7.9 unit), the alkalinity observed ( 7.8
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unit) of the irrigation water used , and that alkali-
nity action which is accentuated via the effective alka-
line buffer of urea upon its hydrolysis may be effective
(Hauck,1968b; Vlek and Stumpe,1978) wight be affect NHZ—N
of urea effectively. Predictably,assumable conclusive pH
embbdyed with these circumtances might therefore be extre-
mely alkaline and in turn the absorption of ammonium ion
derived from the urea would be thus suspended intensiuely
(Epstein, 1972).

Furthermore, when only ammonium ions furnish
nitrogen many plants suffer various impairments {(Barker
et al., 1966; Street and Sheat, 1958), as well as the
structure of chloroplasts is éffecfed underrconditinns
of ammonium toxicity (Puritch and Barke?, 1967). Ammo-
nium , once absorbed, can immediately serve in the
synthesis of aminoacids and other compounds containing a
reduced N , absorption of ammonium therefore causes a
great demand for carbon skeletons and, if photosynth-

esis fails to keep pace, a depletion of carbohydrates

would occur (Epstein, 1972).
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ii) Responsible microbiological reasons :
Ammonia released from urea, in quantity, often

would inhibit growth of Nitrobacter sp., there may be

a tendency for nitfites to accumulate particularly in
neutral or alkaline soils, in turn this accumulation
of Naz may produce some injury to piants {Broadbent

et al., 1957; Aleem et al.,'l957: Tyler and Broadbent,
1960). The comparatively high A values and low % Ndff
for urea source of N would appear to be a reflection
of slow hydrolysis and not volatilization of NHZ—N

as has been frequently suggested in the literature

(Rennie and Rennie, 1973).

Eventually, these reasons may be the responsible
for impair the N uptaken by the plant applying the
urea as a N-source in such soil, viz., the lowest val-
ues of yield, N-uptake, N-utilization induced practic-
ing the urea were reflected suggestly because of
presence of these reasons mentioned previously. And
hence the highest quantity of N deposited in the snil,

or the highest A-N value reflected upon apply the
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urea fertilizer was, therefore, resulted, presumably.

In commentary, most of the problems encountered
tentatively, in the tested were, frequently, originated
from a sole caustive reasan which was the severely def-

icit of the content of organic matter and clay fraction

cantained in the deserst sandy soil. ‘In inference,
this notion indicates decidedly to the necessary
excessively acquisition to organic matter and clay
additions for such type of soil. perspectively, in no
another real way, clay and silt fractions which, in
the past, were solely comprised, through flooding of
river Nile water must somehow be thérefure furnished
in future, as quick as possible, via the river Nile
again for development the fertility of nearly all the
soil types of Egypt, particularly such that desert

sandy soil which represents approxi-ately more than 95%

of the entire Egypt's soils.
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Utilization of Fertilizer Nitrogen Applied at Various

The calcium nitrate-l5N N-source (table RV E

Dry matter and N-uptake :-

Noticeably, in compare with treatment that
receiving no nifrogen, the qry matter yield and N-uptake
caused with the application of'the fertilizer showed
no increase except with that highest applied rate of 90 mgN/kg
soil.

Conclusively, the application of 30 to 60 mg
N/kg soil waé, thus, not beneficial enough for the crop
response, whereas the amount added of 90 mg N seemed
enough for cause 8 somewhat possitive response (see
Fig. 9). However, with such a greatest N rate, the
dry matter yield and N-uptake reflected were exceeded
those reflected with that treatment receiving no fert-

4

jlizer by about 2.937 g/?ot and 39 mg N/pot respectively.

N-immobilization as an assumable reason that affecting

crop response :-

Suggestly, the probable reason for indicated pattern
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of respaonse, may be based on the effect of variable
N-rates on N-immobilization activity which, under
particular conditions, is sometimes taken place byl soil
microflora. However, Walunjkar et al.,1959 and Allison,
1966 stated that immobilization of mineral N was found
to be promoted in some cases of fertilizer addition to

soils when energy materials are ample.

However , actually,the investigated soil was
under maize plant for not only one season but for three
continuously seasons. Since, cereal plant tissues normally

nave a wide C:N ratios (Allison, 1966).

Furthermore,in so far as the conditions observed
af the current experiment,presence of the cultivated wheat
residues and its decomposed roots debris may represent
another source of such readily decomposable and C energy
supplying also residues of that of wide C:N ratios. The
C:N ratio appreciated (23:1), see table (1), of the
investigated soil may, therefore, be narrower than the
actual ratio§ which were dominant in the soil through

course of the trial (Pinck et al., 1946 and Allison

and Klein, 1962). Suggestly under such conditions and
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with the application of 30 to 60 mg N/kg soil, the C:N
ratio dominant likely was, still, wider than 20:1 .

With which the heterotrophic microflora grow so rapidly
in turn oftenly all of the available mineral soil nitro-
gen, i.e., the native N and the applied may be utilized,
or, immobilized by them . While with 90 mg N, the C:N
ratio was likely become narrower than that of 20:1 and

in turn nitrogen in form of ammonia, viz., net minera-
lization would be realized (Allison, 1966 ; Pinck et al.,

1946; and Allison and Klein, 1962).

Assumably, with the 90 mg N-rate, amount of the
total available N, viz., the native N and that applied
N seemed, however, probably, adequate enough to N -—
requirement needed by the so0il microorganisms. Whereby
the piant might, in further, utilize, without a conpe-
tition of the soil microflora, rest of the available N
which was not immobilized by the microflora and also
that amount of available N mineralized by the microflorsa
itself (Legg and Allison , 1959, 1961 and Legg, 1962,
1966) ; under this condition of C:N ratio narrower than
20:1 , the crop response and N-uptake caused with

such high N-level were, therefore, rather a higher

than those caused with the control treatment.
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Isotope - derived criteria

i) N-dff values :

With given N levels of 30 and 60 mg N/kg soil,
while approximately 86 and 139 mg N were removed by the
plant, still only a small fraction, i.e., about one-
fifteenth and one-thirteenth respectively of them were of
a fertilizer origin. With regard to N which was contained
in the straw, the N extent uptaken with such two N-rates
was noticeably involving a very small portion of N,i.e.,
nearly less than 5% that was derived from the fertilizer.
While, with the greatest N-rate used, a significant portion
of nearly one-fifth, i.e., 19% of that N taken up by the
plant was notably derived from the fertilizer. Such
highesi rate, therefore, may be adequate enough to the
plant whereby the plant likely could meet its needs of N
under the adverse conditions such as the N-immobilizatlon
and possibly N-denitrification which may occurr in such
heavy soil.

Comparing the three treatments receiving N with

each other,the linear direct proportion which was remarked
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previously, with the instance of the calcium nitrate
applied into the sandy soil, between the values refl-
ected of Ndff and the jncreased N-rate applied 1s,
also, remarked here with this instance of applying
the same of fertilizer into the arable clay loam(soil.
However, that ascendingly increased application of the
fertilizer N remarkably led to a ascendingly increase
in the plant N which was demonstraﬁively derived from
the fertilizer ’ either in terms of the absolute
amounts , 0L, in térms of the proportion of the upta-
ken N originated from the calciume nitfate -lsN
applied. Notably, this observedly increase was recog-
nized using both parts considered of the plant. In &
compare, with the highest N-rate, 8 considerable N
amount that was derived from the N of the fertilizer
was no;ably uptaken by the considered partsrof the
plant, it was, however, reaching to nearly seven times
as much of fhat N-anodnt derived from the fertilizer

upon the lowest N-rate of the fertilizer application

was procticed .
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ii) N-utilization values:

Generally, the value induced of N-utilizationj
either in terms of the gquantity or total of percentage;
applying the calcium nitrate -15N jncreasingly, into
the tested soil was,remarkably, improved. Noticeably ,
this observation is, unlike that was recognized : afore,
applying the sameé N-source into the sandy soil. HoweverT,
the obtained data show that with the greatest rate of
N-application, where 8.58 % of the N applied by the
fertilizer was utilized by the plant, viz., the above-
ground part of the plant; still, only, 3.72 and 3.52%
of N-amount applied by the fertilizer were utilized
by the same part of the plant with 30 and 60 mgN/kg soil
rates respectively. Such a highest N-utilization
reflected, using the greatest N-rate, may be attributed
to an enaugh magnitude of N that m;ght be occurred and
hence those N-acquisitions needed by the goil micro-
flora and the plant , when this N-level was applied;

might be covered whereby a net N-ninaralizatiun for aoil

organic N was likely intiated, consequently. subsecuently,

there were likely a somewhat amount of N which might be
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derived either from the soil, via the mineralization
processe, Or from the fertilizer added would be ava-
jlable to be uptaken by the piant, with which the plant
could to cause a higher yield than that yielded with

the control treatment.

iii) A-N values induced :

Noticeably, the data obtained exhibited that an
inverse proportion was observed between the values of
A-N reflected, and that of the increased amount of N
applied by the fertilizer. 1In a contrary, this obser-
vation conflicts with that was remarked with the case
of use such fertilizer in the sandy soil. This data,
assumably, support the conclqsion that, there was a
linear direct proportion , decidedly , observed between
the enhanced N amount applied to such a soil and the

N-amount uptaken by the plant.

N-mobility and piriority of spikes of wheat plant for
nitrogen fertilizer uptake :-

The data which belongs to the spikes,

i.e., the part of the plant inside which grains normally
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are formed showea that whether the N-fertilizer was
not applied or applied at the medium or at the highest
N-rate, the spikes frequently claimed the most amount
of the total N which is uptaken by the plant either

from the soil N or from the N of the fertilizer added.

Furthermore,the spkes (grains) N content,which was
derived from the Fertilizer.N,was regardly 3 to 30 times
as much as that was contained by the traw part ofthe
plant.

These findings incidate, thus , the usually
apparent priority of the spikes to utilize the N -
nutrient , which is either originated from the spoil or
that derived from the fertilizer N applied. This
regard may be attributed to the mobility of N in the
plant. However, protein N would be usually transloca-
tedfd to the active meristematic regions, viz., the spkes

part of the plant.

Perspectively,the totally obtained results supp-
ort the conclusion that a linear direct relationship
was, tentatively, confirmed between the N-uptake from

the fertilizer N and the increased N-amount added by
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the N fertilizer into such soil. This direct relation-
ship observed may refer, mainly, to presence of some
problems in such a soil such as the N-immobilization

and dentirification which lead to oftenly a retardation
effect for N-mobility in the soil and N loss as nitrogen
oxides, suggestly. And hence the fertilizer N uptake

in such a soil would be affected. The higher N-rate
added, therefore, brought usually, a higher yields ,

as shown, where with this higher N-addition these ecosy-

stems problems would be overcome, suggestly.

In contrast with that case of use the sandy soil,
this soil was likely a fertile enough, namely, that physio-
logical probliem of disbalancy which was proposed to
occcurr in the sandy soil (nearly absolute poor of soil
in all the nutrient contents) between N and the other
nutrients when N was added in a higher rates (Epstein,

1972) would be disregarded with such soil.

Predictably,the N-amount of the fertilizer N utilized

under this fertility status of the soil, by the above -
ground part ofthe plant,was, therefore, a small, shown. On

the same hand, this small N-amount utilized by the plant
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from the fertilizer may refer to the unknown of

relation between the tiﬁe of emergence of soil nitrogen
and the time within which crop requirement of nitrogen de-
pending on different growth stages , where the partial
efficiency of absorbed N may differs at these different
growth stages of the crop (Nishigaki, 1970). The author added
that if the plant sample is taken and analysed for N-15
and total N (&-uptake) of the plants several times
throughout the crop life, amount of the soil N utili-
zed by the crop in each stage of growth can be deter-
mined, and hence the rate and time of nitrogen application

can be consequently determined.

Suggestly, the remaining N-partion of 91.42 to
96.46 % of the N-fertilizer ®may be distributed among

the following :-
i) Loss via the N-denitrification.
ii) Immobilized by the active bio-mass of such arable
soil.
1ii) Still in mineral forms, and thus remaining in the
soil.

iv) Incorporated in the roots tissues of the plant.
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Owing to some practical difficulties which were

encountered throughout separation of the roots from

the soil, the soil and roots were, however, not analysed

for their total N-uptake and N-15 percentages.,

Assumable factors retarding N03—N uptake :

Presumably, the N-denitrification and immobili-
zation may be the foremast individuals of those ecos-
ystematical adverse factors which, mainly, suspend the
uptake of ND3—N, which present either natively or
applied, in such a clay loam alluvial arable soil.
Noticeably,the N-immobilization problem u#s discussed

before, see page No. 113 .,

Denitrification reasons suggested under the conditions
of the soil investigated :
In such a fine-textured soil, denitrification

of N03-fertilizer applied to soils would be occured

under conditions of anaerobiosis (Bartholomew, 1971).
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He added that in cases of soil maintained at field

capacity may be characterized by rather extensive por-

tions of their total volume in anaerobic conditions,.
Otherwise, the fine-textured soils that have optimum
conditions would be conducive to a high level of a bio-
logical activity and therfore a decrease in oxygen in

soil would be occurred in turn that may bring about such

a nitrate reduction {(Bremner and Shaw, 1958). The fine-
textured soil may affect movement of water which concomitantly
influences the denitrification (Bremner and Shaw, 1958;
Broadbent, 1965; and Allison, 1966); uptake of oxygen

by roots and rhizasphere microflora'that feed on root excre-
tions would be taken place, therfore losses by deqitrifica—
tion may be occured (Woldendorp, 1962). Gaseous losses via
denitrification occur quite commonly even in well-control-
led green house experiments (Broadbent and Clark, 19&65;

Allison, 1966).

Otherwise, the observed alkalinity (8.4 unit)
of the soil pH and, also, the alkalinity pH { 7.8 unit)
which was assessed of the irigation water that was used

through the course of the experiment may effectively
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affect cycling of N via denitrification (Vlek et al.,

1981).

Besides, the ambient temperature which was dom-
inant through the present experiment was averaging 28°C
with which an optimum rate of the denitrification may
was occurred (Bremner and Shaw, 1958; Stanford et al.,
1975 b), and an exponential increase of the denitrifica-
tion rate would be occurred between 15°C and 30°C (Viek

et al., 1981 ).

Also , the denitrification may be acc-
entuated by othef agents such as, presence of crop
residues {(Vlek, et al., 1981), decomposed roots debris
with.which this process would be stimulated (ﬂoldendorp,
1962), and presence of exudates of living roots {Stefanson,
1972; Volz et al., 1976). Since the presence of these
materials in soils would alter availability of L and in
turn alter the rate of the denitrification, however,lhe
organic C level indirectly would affect the rate of
denitrification by arouse respiratory activity and con-

sequently aggravate the anaerobiosis (Vlek et al.,1981).
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The ammonium _154 sulfate N-source (table "8"):
Dry matter and N-uptake amount :-

With regard to the data of the dry matter yield,
in a compare with the nil fertilizer-N treatment, there
was no a positive response induced with any N-rate app-
lied of those of the increased N fertilizer applications
planned, observedly. However, the yield of each indivi-
dual fertilized treatment was always, remarkably, lower
than that was yielded by the nil fertilizer-N treatment
(see Fig. "9"). S5till, N-uptake caused with the highest
N-rate applied wasrobservedly higher than that qaused by

the treatment received no fertilizer.

Isotope-derived criteria °*

i) Ndff values.

Noticeably, with those lower N-levels of 30 to
60 mg N/kg soil, the nitrogen which was assessed in the
plant tissuer was predominantly , that of the soil
origin. Where, nearly 92% to 96% of such plant N was
of that N derived from the sgil, whereas a very little

fraction induced of 4 to 8% was only derived from the
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fertilizer. Motably with the highest N-application, i.e.,
90 mgN/kg soil the share of N that was derived from the

fertilizer in theplant was increased to 184 .

Considerably, these obtained data indicate, again,
the linear direct proportion between the nitrogen derived
from the fertilizer, viz., the Ndff, and the enhanced
gmount of N applied . It is worthy of note that this
linéar proportion was, also, observed in the case of
applying the calcium nitrate into such a soil.

ii) N-utilization

Remarkably, a relatively higher portion of that
applied N was utilized by the plant when the N-rate
added was a higher too where, with 30 to 60 mgN/kg soil,
nearly about 2% of the N amount applied was utilized by
the plant, while with the greatest rate of 90 mg N 4%
of the N applied was utilized. Considerably these data
confirm that linear direct proportion , which was

observed afore, between the N used by theplant and the

increased N applied.
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iii) A-N value :

Notably, the data point out, again , to. the
inverse proportion between the A-N value and the
increased N-amount applied using the ammonium sulfate;
such this inverse proportion, however, was, observed,
‘previously, when applying the calcium nitrate into such
a soil., These data, therefore, support the conclusicn
of, in this a clay loam soil there is a linear direct
proportion bétween the N used by the plant and the

enhanced N amount appl}ed using the N fertilizer.

These results reveal that the available N which
was added by the fertilizér was increasinly used by the
plant that'uhen it was, applied increasingly into such soil.
Therefore, it could be presumed that there were likely some
difficultes peresent in such soil with which the soil N
was not avilable enough to be used by the plant, although

this soil seemed a fertile enough.

It is worthy of note that comparing those three

treatments receiving the fertilizer with each other,the
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data show, a similar pattern to that was observed
through applying the calcium nitrate into such s0il.
wWhere, the increased application of the ammonium sSul-
fate enabled appreciably to enhance the plant N that
was derived from the fertilizeér, i.e., Ndff, either
that in terms of the absolute amount or in percent

(See Fig. 9). However, amount of N of the fertilizer‘
found, using the jsotope-derived criteria, in tissues of
the plant receiving the greatest N-rate was about five
and a half as much as N amount of the fertilizer
absorbedrby the plant receiving the lowest N-rate of

the fertilizer. .

N amount uptaken by spikea H

Notably as ii was observed in the case of cal-
cium nitrate spplied in such soil, under all the con-
tioﬁs of non fertilizer application and those with the
increased fertilizer N application, the spikes, grains
or yielded required most aao;nt of N which was taken hp

by the plant from whether the N to pe originated from
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the soil or from the other, source,or, the last source which

to be derived from the fertilizer N added.

inferiority of NHZ-N form relative! to

NDB—N :-

It is worthy of note that, for once more again,
that conclusive results obtained showed the superiority
of the calcium nitrate in the case of the clay loam soil.
Where such  fertilizer was, as shown previously in the
case of desert sandy soil, also the superior to the
ammonium fertilizer. However, in a compare, only 2 to
4% of the applied N-rates of the NHZ fertilizer were used
by the plant while 4 to 9% of the applied N-rates of

calcium nitrate were used. This remarked inferiority

+ rfertilizer compared with the calcium nitrate

of the NH4

suggests that the ammonium form was probably undergone
some adverse difficults more _in pumeration and higher
in extent than those occurred with the nitrate for@m.
Thus , as a notion, there was no effect observed on
the yield reflected upon the application of the ammor-

jum form with any N-level applied. Predictably, it




- 133 -

could be assumed that such difficults seem to be those
physiological problems that were formerly discussed
{see pag. No. 82), and microbiological and ecosystema-

tical problems which, both, will be discussed as follows.

Assumable factors suspending uptake of NHZ-N by plant:-

The 2 to 4% of the applied N-rate of
the ammonium sulfate which were used by the plant, in-
deed,represents a scanty share of that N-amount which
was applied. This scanty N amount utilized is, assuma-
bly , due to two different groups of adverse problems
which may retarded NHZ-N uptake-throughout the course
of the attempt. However, the foremost of-such two groups
is, perspectively, the microbio—ecological problems which
were , previously, assumed by the A-N value measurlée {Paga.
g4 , 111, 113). The second group 1is presumably that
physiological problems which uere‘discqssed, earlier,
(see page No.82). Otherwise, such this scanty N amount

utilized is, suggestly, due to the undetermination for

rate and time of the N application, before the experiment

No.
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was conducted, because of the unknown relation
between time of emergence of soil N and the time within
which crop requirement for N tao pe depended on different
growth stages (Nishigaki, 1970}, Besides the sail used
was , probably, a fertile enough with which N utilized

extent was a scant.

The presumable microbio-ecological factors retarding

NH}-N uptake :-
presumably, the 96 to 98% remainder N of the
N applied by the fertilizer should undoubtly be destribu-
ted, thrdughout the course of the attempt, among &
number of pathways which seem similar to those mention-

ed, previously, with regard to the nitrate fertilizer .

i) Microbiological factors :
Presumably, those factors which previously

operated in such a soil and related to the iwmobili-

zation - mineralization processes encountered with the

case of calciuh nitrate applicatioh (see pag. NoO. 113)

may be, as well, applicable here. However, suggestly,
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the addition of the fertilizer N, again, might excite

the activity of soil micro-organisms, consequently lead-
ing to an jmmobilization of mineral soil N comprising

the NHZ—N of the fertilizer applied. Where, this may
occurre upon use the rates of 30 to 60 mg N/Kg soilj

while with the high rate of 90 mg N, under such conditions,
tended to seem nearly a sufficient to provide both of

the plant and the soil microflora with their N-regquire-

ments, assumably.

it is worthy of note that using the calcijm nitrate
in such a soil at the highest N-rate applied, a poéitive
response in the yield caused was observed comparably
with that caused with the control treatment. This ,
therefore, indicates that a more imﬁobilization intensity
may occur to the NHA"N than that was done to the NO;-N,
suggestly. This is probably due to a possible preference
by soil microflora to NH:-N (Jansson, 1955,1958, and
1963; Low and Piper,1957). where, this preference may
be encountered at all of pH levels, and .it would be arised,

specifically, with an increase in pH (Broadbent and Tyler,

1965). Considerably,under the conditions of the current
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experiment, the pH assessed of the soil used (8.4 unit)
and the irrigation water used (7.8 unit) were alkaline

actually.

Moreover, immobilization of N would be arised
when N addition was increased (Legg and Allison, 1959,
1961). Therefore, it could be accounted for that, each
value of fhe yield, N-yield, uNdff, and SN utilization
reflected ﬂith the 60 mgN-rate, which was used throughout
the two attempts of NHz and ND3- fertilizer , was ,
observedly, nearly similar to that was reflected when
the 30 mg N-rate was applied throughout the two attempts.
Where , on the same hand, with increase of mineral N
added intoléoils there is usually an increase in amount
of N obtained, viz., N-uptake, Ndff ahd N utilization

obtained in harvested crop and also an increase in N-

d of amount of the added fertilizer

nitrogen {Walker et al., 1956 ; Jansson, 1958; Walunjkar

et al., 1959 Legg and Allison, 1959, 1961; Cady and

Bartholomew, 1960a; Legq, 1962; Stewart et al., 1963a).
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ii) Ecosystematical factors :

Beside these péthways mentioned later, the amm-
onium=N amﬂiedrMth bé submitted to a nonbiological
NHZ~fixation within the crystal lattice of expanding
clay minerals and/or orgahic mafter of soils,'uiz., soil
colloids (Mortland, 1958; Allison, 1966). NH, may also
be merely dissolved in so0il moisture and under alkaline
conditions ammoniacal N would be chemically retained
in gréatest amounts by the organic matter (Mortland,
1958; Overrein, 1972; Dev and Rennie, 1979). Since
most productive.soils contain a eonsiderable organic
matter, besides clay minerals, NH3 volatilization 1is

thus not likely a major reason of N-loss in such soils

(Mortland, 1958).

However, increase 1N rate of N-fertilizer
application would tend to increase N-mineralization of
the immobilized N of the fertilizer applied and also
enharice mineralization degree of organic matter (Fili-

monov and Rudelev, 1977), whereby it could be suggested

that a somewhat net N-mineralization, throughout the two
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cases of NOg and NHZ fertilizer applied, was likely

occurred when the greatest N-rate of 90 mgN was applied.

Also, nitrogen loss via NH3 volatilizgtion mech-
anism is considered as an importaht individual of those
problems impairing NHZ—N form uptake in soils. However,
on the basis of review of the literature, there are sSome
causative factors such as, the alkalinity of both of the
irrigation water used (PH = 7.8 unit) and of the soil
investigated (P = 8.4 unit) (vlek and Stumpe, 1978 and
Vliek et al., 1981) that besides the other factors which
in detail were discussed, formerly, (see page. No.B4) eff-

ectively embolden such a mechanism.

In a compare with the nitrate case, possiblity
of N-denitrification occurring to the applied NHZ -
fertilizer would assumably be less.

The urea—lSNz‘N—sourcs (table "9"):

Dry matter and N-uptake amount:-
As it occurred with the experiment

mentioned with the amsounium sulfate, comparably
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to the blank treatment, no clear response in the yield
observedly, was resulted when the urea fertilizer was
applied at any N-rate planned. However , compared to
the yield caused with the blank treatment, a less yield
was remarked particularly at those N-rates of 30 and 60

mg N/kg soil,

Also, compared with the blank treatment, no posi-
tive response relating with the uptake aof N induced by
the application of such fertilizer, was observed. Con-
siderably where as with no previous case presented, the
urea did not give any N uptake extent over than that caused -

with the nonfertilized treatment.

Isotope - Derived Criteria:-
i) Ndff value :-

Noticeably, at all of N-levels of the urea add-
ition, the main bulk of the ﬁlant nitrogen which was
taken by the plant through.tﬁe trial was of that of soil
origin. Wheren about 90 to 97% of such a plant N was ,
using the lSN-tracer technique, derived from the indige-

nous N leaving 3 to 10&% that was derived from the N of
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the urea fertilizer applied.

In similarity with that observation which was
previously noticed in such a soil, applyihg each of the

NO. and NHY

3 4 fertilizers, the Ndff values caused by adding

the urea fertilizer into the soil ascertained that a
linear direct proportion was held between the N of the
fertilizer N uﬁtaken by the plant and the increased
N-amount planned. However, with the Ndff values of the
urea, such values indicated, frequently, that there was,
inducedly, a linear direct proportion observed, between
the N amount uptaken by the plant from the urea and the

increased amount of N of the urea added.

ii) N-utilization values:
Notably, as it occurred with the other pre-
vious N-sSources applied into this alluvial sail, where,
a very small fraction of thq N that was derived from
the N of the urea fertilizef was observedly utilized
by the plant, namely, the aﬂove-ground part of the plgnt,

whereas, only between less #han 2 to about 3% of the N
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applied of urea was utilized. Other wise, such N-utili-

_zation values assessed confirmed, frequently, that lin-

ear direct proportion,which was observed previously in
the cases of the NU3 and NHZ fertilizers, between the N
amount of the fertilizer used and. the increased amount of

the N practiced into such alluvial sail.

iii) A-N values :
Remarkably, as it was observed with the previ-

ous other N-sources applied in this alluvial soil, the

- A-N values induced through applying the urea , support the fre-

gquent conclusion of that linear direct proportion bet-
ween the N used and the increased N added was also
observed here. However, tentptively, a linear direct
proportion was noted between the amount of the N utilized

and that increased amount of #he urea fertilizer applied.

It is worthy of note ﬁhat; in a compare with the
three treatments receiving the urea fertilizer with each
other, the results show, as it was shown previously in

the other cases of the N-sources applied into this soil,

that the increased application of the urea led to
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rise the plant N that was derived from the urea conseg-
uently increase the value obtained of the N-utilization
and, in turn decrease the value induced of the A-N, assum-
ably. tHowever, the amount of N derived from the urea
fertilizer which was, isotopically, assessed in the
plant receiving the highest N-rate was about five times
as much as that was assessed in the plant receiving the

lowest N-rate.

Assumable problems emba;rassing N-uptake of urea :-
Conclusively, these results obtained indicated
frequently to that inference which was deduced afore
with the cases of the other N—sourcés used that this
clay loam alluvial soil tested incurred, mainly, {rom
some problems which were pospibly of those caused by
the adverse conditions of tﬂe soil investigated which may
be called the wpicrobio-ecological problems". However,
under the increased application using the urea, the
amount of N utilized by the abave-ground part of the
plant, was generally, a very scanty, viz., less than

2-3% ., Besides the proportions which were before observed
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between either the value of the N-utilization or of the
A-N and the increased amount of N added, were a linearly

direct and reversely one, respectively.

And therefore, it could be diagnosed that the pro-
blems which embarrassed the N-uptake by the plant were not
mainly of those of physiological plant problems, but were
of the microbio-ecological problems. However, if these
problems were mainly of those of the physiological plant
problems, the proportions, reflected between the values of
A-N or of N-utilization and the increased aﬁount of the N
applied, into this alluvial soil, would be in contrast with
the real observations noticed, namely, a direct linear and
a reversely one have to be resulted respectively, as it
was observed, formerly throughouf the cases of applying
the different N-sources into the desert sandy soil, but the
real proportions obtained were, indeed, a reversely and a

direct ~ linear one respectively.

Thus , as discussed formerly (See Page Mo .B82),
such that increased aunuﬂt of N-which was applied
in the desert sandy soii may , physiologncially,
decreased uptake of othe% nutrient elements by
tﬂe plant from the sand% sail tested ; con-

sequently the gap , or L the disbalancy between
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the N amount uptaken and the amounts of the nutrients
uptaken increased in the plant cell;»whereby some
physiological disturbance may occur in the cell{metabw
olism processes (Epstein, 1972). 1n turn, assumably,
each of the valué of the N-utilization and A-N reflec-
ted were, therefore, decreased and increased, respecti=
vely, when the N was increasingly applied to the sandy
desert soil, and hence the proportions occurred between
either the A-N value caused or the N-utilization and
the increased amount of & aopplied would be, thereiore
as shown, of that of a reversely linear and a dircctly

linear one, respectively.
Furthermore, in a compare among the differenF

into this‘alluvial soil, it might pre-
s of those mentioned abaove, that the

practiced was possibly affected

ems which, ﬂn general, were pre-
in the case of N-uptake of

h a number #f problems predicted
, 88 shoLn, the N-utilization

urea was obssrvedly the least
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compared to that caused with either the ammonium

sulfate or the calcium nitrate which caused the most
extent of the N-utilization. In paradox, the A-N value
reflected with the urea was,in general, the greatest;
whereas it was the least with the case of calcium

nitrate, However,.the amount of the N uptaken which was
derived frem the urea was the least, compared to that
which was derived from the ammonkum sulfate or the

calcium nitrate which caused the greatest value of Ndff,
Notably, these assumptions are, indeed, identical to those

obtained results,

It is worthy of note that, as shown with each case
of the fertilizer N used, such a number of problems sug-
gested could be overcome when the rate of the N applied
into such alluvial soil was #ncreased.Therefore, as shown,
a linear direct propartion ugs observed between the N-
utilization obtained and the increased amount of N
applied, while a reverse proportion was remarked bef -

ween the A-N value caused an& the same increased amount
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of N applied This, assumbly, confirms the later
suggestion that those presumed problems which retarded
the N-uptake of the fertilizer N added were mainly

of the eco-microbiological problems which belongs,

normally, with soil ecology and microbiological conditions.

The N-uptake of the urea, pfesumably, was affected
almost with all of those problems which later affected
the N-uptake of both of the other N-sources used plus
some specific problems which normally are reflected ,
when urea to be applied. Where, the urea N-uptake, was
possibly, Quspended by that problem called "biological
immobilization" which, as discussed earlier, affects usually
the N-uptake of each of caldium nitrate, applied into such
soil (see Page. No. 113° and ammonium sul fate (see pagé;
No. 134). Besides, those pr#blems affect, only, the NHZ
fertilizer N-uptake which u#re named "non-biological immo-
bilization" (See Page.No.137) and ammonia volatilization
(See page.No. 84), furthermore that problem titled *tdeni-

trification" assumably, affected such N-uptake of the
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urea but in a minor extent. Other wise, the results
obtained suggested that the urea N;uptake was affected
by these difficults in extent a more intensive than
that affected the N-uptake of the other N-sources

particularly the Noj—N source.

Suggestable problems suspending, gpecifically, N-uptake

of urea :-

On the basis of review of the literature, ureda,
upon its hydrolysis, serves as an effective alkaline
buffer (Hauck, 1968 and Vlek and Stumpe, 1978). How-
ever, the alkalinity of fertilizer N may increase the
biological NHq—immobilization (Broadbent and Tyler, 1965).
Moreover under such alkaline conditions, ammoniacal N
would be chemically adsorbed in greatest amounts by
organic matter (Mortland, 19%8). Otherwise, in a com-
pare, a relatively strong retention (non-biological
NHZ fixation) of urea may be taken place in humus
whereas NU3 would be retained to only a minor extent

(8Broadbent et al., 1958; Qverrein, 19723 Rennie and

Rennie, 197% & Dev and Rennie, 1979). Furthermore,
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such an ammonia released from urea, upon hydrolysis,

in a quantity often would inhibit growth of Nitrobacter

SP.s whereby there may be a tendency for nitrites to be
accumulated particularly in neutral or alkaline soils,
in turn this accumulation of NO2 may produce some in-
jury to plants (Broadbent et al., 1957; Aleem et al.,
1957; Tyler and Broadbent, 1960). MHoreover, a slow
hydrolysis of urea and not volatilization of ammoniud,
aé has been frequently suggested 1n literature, would
be the problem which led to that comparatively high A

values and low % Ndff of it {(Rennie and Rennie, 1973 ).
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Conclusively, the results obtained for each plant
bart considered of the spikes and the straw using the
clay loam alluvial soil pointed out that, using the in-
creased N-rate of each of the different N-sources applied,
the 90 mgN/kg soil of the calcium nitrate was the most
efficient treatment applied, while the 30 mg N/kg soil
of the urea was the least efficient one. 0On the same
hand, the calcium nitrate was the most efficient N-source
used, whereas the urea was the least efficient one (See
table 10); Also , the 90 mg N/kg soil was the best
N-rate practiced, while the 30 mg N/kg soil was the
badest one. 0On the other hand, & direct linearly
proportion was, always, observed between either the
total dry matter yield or theitotal N-uptake, i.e.,
N-yield or the Ndff or the N utilization reflected
and the increased N-rate appliied, while a reverse lin-
early proportion was, always, observed between the A—N
value reflected and such increased N-rate applied .
Besides , @ consistently reverse linearly proportian

was , always, remarked between the A-N value resulted

and the N utilization resultqd. It is worthy bf note
that the plant exhibited an e*idently preferability

to uptake , always , that ni#rogen originated from the
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soil. Where, always as a shown, the amount of nitro-
gen which was uptaken by the plant from the soil, i.e.,
Ndfs was extremely much more than that amount of nitro-
gen uptaken from each N_fertilizer, i.e., Ndff that was
added, obviously. Consequently, in a general, the N-—
utilization value was notably a low, applying each of

the N-sources tested.

Dwing to the ND3-N source, as shown, was the
more preferable to be uptaken by the plant than that
observed in case of the NH:—N fertilizers. Therefore,
it could be predicted that the NOB-N form originated
from the soil was likely the most nitrogen form upta-
ken preferablly by the plant from the soil which, as
described formerly, contained each of NO;-N and NHZ—N
that was derived from eitherithe soil or from the
N-fertilizer added. While, %s shown, the least N form
of those were uptaken by theiplant was quantitatively

that NHZ-N form which was de#ived from the NHZ-N fert-
jlizers added, particularly that was derived from the

urea fertilizer applied.

The calcium nitrate as the most preferable N-—

. carrier used and the 90 mg N/kg soil as the best

N-rate applied :
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i. Dry matter and N-uptake amount :

With the increased N-rate which was applied
for each of N-source applied, in a compare with the
blank treatment, the 90 mg/N/kg soil of the calcium
nitrate fertilizer was the only exception observed at
which the dry matter magnitude yielded was significa-
ntly a higher than that magnitude yielded with the
blank treatment. Regarding the N—upfake amount yielded,
the 90 mg N/kg soil, i.e., the highest N-rate planned
of each of the calcium nitrate andthe ammonium sulfate,
also, could produce a higher magnitude than that pro-
duced with the blank treatment, where the magnitude
yielded in presence of the calciuminitrate was more
than yielded in presence of the ammonium sulfate

(Figs. 8,9).

ii. Isotope - derived criteria induced :

With the increased N-rate which waus
applied for each N-source useh, the highest extent re-
flected of each of fhe Ndf f Jnd N-utilization was that
extent which was reflected'uﬂen the 90 mg N/kg soil
of the calcium nitrate was aqplied into such soil,
whether considering the spik%s part or the straw.
while, the lowest magnitude éf the A-, value was also
remarkable with applying such treatment, considerably.
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Superiority of the calcium nitrate and the inferiority

of urea as an applicable N-source (Table 180)/.

Using the mean of each of the appreciatively
values resulted of the three different N-rates used
of each N-source applied, the data, showed apparently
the superiority of the calcium nitrate and the infer-
jority of the urea. Where, the highest extent of
each of the dry matter yielded or the N-uptake yielded
or the Ndff or the N utilization value reflected was
nccurred when the calcium nitrate fertilizer was used,
while the lowest extent of each of these values refe-
lected was occurred using the urea fertilizer .further-
more, applying the calcium nitrate, the highest value

of A-, was induced, whereas the lowest value of A—N

N
was observed when the urea was employed (Fig. 10).

Supremacy of the N-rate of 90 mg N/kg soil comparativ-

ely to the other N-rates appiied 3

Considering the resul#s caused applying the in-
creased N-rate for each N -sburse used, the 90 mg N/Kg
s0il was frequently the suprbne Nnrate applied compar-
ing uith each of 60 or 30 ng‘N/kg 3011, tangiblly .
where applying the 90 mg N/kg soil of each of N-source
employed , the value of each of the dry matter yielded

or the N-uptake or the Ndff or the N utilization was
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a higher than that value caused applying either the 30
or the 60 mg N/kg soil. While, a higher A-y vélue was
reflected when the 30 or the 60 mg N/kg soil was pra-
cticed comparatively to that value of A-N caused

practicing the 90 mg N/kg soil.

The direct and inverse linearly proportions recognized:

Neoticeably, applyihg the increased N-rate for
each N-source employed, there was, always, a direct
linearly proportion recognized between each of the dry
matter quantity yielded, the N-uptake, the Ndff, and
the N utilization reflected and the increased N-rate
applied, while an inverse linearly proportion was,
always, recognized between the A—N value reflected
and the increased N-rate applied. Where, an obvious
inverse linearly propertion, specifically, was being reco-

gnized between the AJN value reflected and the N-utilization

reflected.

Consequently, it cﬁul{ be recommended that, with
the conditions under which tﬂe experiment was conducted,
the higher N-rate, i.e., 90 sg N/Kg soil seemed a mare
useful N-rate used, for attain a higher yield than that

seemed with a lower N-rates, i.e.,30 or 60 mg N/kg soil

used,

Conclusively, it could be diasgnosed the following:
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i) The N-uptake occurred by the plant, in such
alluvial soil, was in somewhat affected by influence
of some difficults, suggestly. However, (a) applying
the increased N-rate for each N-source employed, the
total dry weight yielded, except using 90 mg N/kg soil
of the calcium nitrate, was being frequently a lower'than
that yielded with the blank treatmenf, observedly
(B) also, the total N-uptake yﬁelded, except using 9U
mg N/kg soil of each of the calcium nitrate and the
ammonium sulfate, was being a lower than that yielded with
the blank treatment. (c) Both of the Ndff value and

N-utilization were rather a low.

ii) These difficults were primarily of those
to be relevant with the soil which were called “microbio-
ecological problems" (Pags. M. 88,113, and 134), assumably.
Since, a) with each N-source applied, was being
obviously, a direct linearly proportion remarked bet-
ween the N-utilization reflecfed and such that increa-
sed N-rate applied, observedl?. However, comparatively
to the case of applying such ihat increased Nerate in
the sandy desert soil and when these assumed difficu-
lts were primarily of those to be relevant with the
plant physioclogy reasons which were called “physiolo-
gical difficults” (PaQS'-‘NO. 82 and 88), the proportion

reflected, in that cases, b.ﬁ-een N-utilization and
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such.increased N-rate was a reverse linearly.

b) besides, there was being an ascending 1lncrease (returns)
noticed between the value of Ndff caused and such that
{returns) was peing noticed, in the case of the sandy des-
ert soil,between the Ndff value caused and such that
increased N-rate applied. () with the increased rate

of N-application of each N-source used in such alluvial
soil, the Ndff and N-utilization value caused were being
increased linearly, while Ndfs and A-y value caused were
being decreased linearly, or, a wider ratio of Ndfu

Ndff was being recognized when the lower N-rate was used
while such ratio was being a narrower (in fauopr of N up-
taken from the fertilizer) applying the higher N-rate
used, with which, observedly, the A—N value calculated was
being lower than that A—N value calculated with tre lower

N-rate applied.

iii) These difficults might affect uptake of
the available nitrogen gither that was derived {row
the soil or the other that was derived from the
fertilizer, presumably Scince, a) the ratio of Ndfs 3
Ndff was being a narrower,as remarked in the case of the
alluvial soil, than that was recognized with the case

of the sandy soil. b) the A*N value reflected using
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the alluvial heavy soil was being,however in a quantity,
a much more than that value reflected using the desert

sandy soil.

jv) Biological immobilization was probably a
substantial constitutent of such micro-ecological pro-
blems. Since, a) the total dry weight or the N-up-
take, i.e., N-yield yielded, except applyiﬁg the 90 mg
N/Kg soil of each of the calcium nitrate and the amm-
onium sulfate respectively, being under than that
magnitude yielded with the blank treatment , when
applying the increased N-rate for each N-source used.
b) Each value of the total dry weight, N-uptake
yielded, the Ndff, and the N-utilization reflected when
applying the 60 mg N/kg soil for each N-source emplo-
yed was, noticeably in extent, close to that value
reflected upon applying the 30 mg N/kg soil for each
N-gsource employed, observedly. However, with increa-
se of mineral N added into soils there is usually an
increase in amount of N obtained, namely, N-uptake,
Ndff and N utilization obtained in a harvested crop
and, also, an increase in N-immobilization of the
added N amount was observed in soil (wWalker et al.,‘
1956; Walunjkar et al., 1959;5 Jansson, 1958; Legd

and Allison, 1959; 1961; Cady and Bartholomew 1960
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(a);Legg 1962; and Stewart et al.,1963 (b). c) the
dry matter or the N-uptake or the Ndff or the N uti-
lization reflected, applying the 90 ﬁg N/kg soil of
each N-carrier used, gave a higher extent than that
reflected applying either the 30 or 60 mg N/kg soii,
whereby it could be suggested that beside the N
requirements of the plant, there was another N requ-
irement needed by the soil microflora. Where , the
highest N-rate, i.e., 90 mg N/kg soil, specifically
in the case of calcium nitrate , seemed enough

to cover subh two N-requirements needed, while the
other two N-rates did not seem as SO, suggestly.

d) regarding with the conditions under which the
experiment was executed, it could be concluded that
such soil seemed to be a fertile enough (See table
win), Where it was characterized with a rather wide
C:N ratio, viz., 23:1, a relatively high content of
organic matter, i.e., 3.75 %, a high content of the
total native N, i.e. , 0.104 %, or, 1040 mg N/kg
soil , and a somewhat high pH value ( B.4 unit),
beside the alkalinity (pH 7.8 unit) of the irrig-
ation water used, thereby optimal conditions would
be furnished in such heavy alluvial soil for a heavy

biological ijmmobilization activity.
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Considerably, the other microbio-ecological prob-
lems and the biological N-immobilization of each N-ferti-
lizer applied into such heavy alluvial soil were in details,

discussed previously.

Ultimately, from such this diagnosis, it could
be concluded that although this heavy alluvial
soil was a fertile enough, still it likely incurred
some problems, whereby the dry matter yield and the
magnitude of the available N uptaken from either the

so0il N or the fertilizer N were affected,

Assumable resemblancy between the results reflected

applying the increased N-rate and Liebig assumption 3

Assumably, the presumed soil problems, i.e.,
the eco-micrological problems discussgd later were
likely the responsible cause which might conduce to
interpret the occurrence of that discernible direct
linearly proportion which was remarked between each
of the total dry weight, total N-uptake, NdFf, and
N utilization reflected and the increased N-rate of
each N-source practiced into such heavy alluvial soil.
Noticeably, this direct linearly proportion reflected
js a resemble to the trend uhﬁch was brought by
Liebig results (1829) that is entitled with "the

limiting factor law of Liebig".
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Hdwever,in a complicance with the Bray interpre-
tation, it could be assumed tha£ the nitrogen ﬁonsidered
in such soil was probably the limiting factor of the N-
uptake concomitantly with growth of the plant. Presumbly,
the soil problems called the eco-micrological problems may
retard mobility or kinetics of fhe nitrogen element in
such heavy soil, particularly the urea-N which brough,
however, the most plainely linear proportions observed
comparatively to the other brough by NHZ-N or NUJ—N
which gave relatively the lowest, besides they may reduce
the N content in the soil, Therefore, under such condi-
tions, the available N content becomes in a minor content
to that which is normally demanded by the plant growth.
And hence'! the N element becomes the limiting factor of
the plant growth. Whereby any addition of the N element,
under such conditions, would give a direct linear response
of the plant growth. Thus, when applying the increased
N-rate of each N—fertilizer practiced into such soil,the
direct linear proportion which was observed between the
total dryuweight or the total N-uptake or the Ndff or
the N-utilization reflected and the increased N-rate
applied was, present (Figs. 8,9), as inference. Conseq-
uently , it could be assu-ed‘that the trend of the results
obtained resembles, oT , follows the trend that is called

"limiting factor of Liebig lssu-ption“.
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It also ceculd be predictéd that the soil which
was used by Liebig was probably underwent some problems
which could , in turn, affect negatively mobility_or/and
content of the nutrient element investigated by him ,
whereby the trend of the results of his law resembles
the trend of the results of such present experiment

carrird out.

Plant distinct preferébility, or, performance to uptake
of nitrogen originated from the soil and the tangible low

N-utilization reflected upon applying each N-source:

when applying the increased N-rate of each
N-source used in such alluvial soil, the nitrogen extent
uptaken by the plant which was originated from the soil,
ije., Ndfs, always , was a supremely much more than that
nitrogen extent uptaken by the plant which was derived
from the N-fertilizer appiied ’ {.e., Ndff, evidently.-
Consequently, the N-uytilization reflected, was compre-
hensively, a tangibilly low in extent, observedly,while

A-n value reflected was in general, discernibilly a high.

This may be attributed, however, to that enaugh
fertility seemed of such alluvial soil used (Table 1) .
However, the soil contained, evidently, an enough
magnitudes of each of the organib matter, viz., 3.73%

and the total N determined, viz., 0.104 %, thereby
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the available nitrogen presented natively in the soil
used was likely furnished in anladequatly content for
the plant N-requirements. Otherwise, the fertilizer N
added was probably diluted deeply with such signific-
ant native soil N content, viz., N pool determined .
Considerably, that low extent of N-utilization caused,
may also be referred to unknown relation between time
of emergence of soil N and the time within whieh
crop requizement of nitrogen depending on different
growth stages, where the partial efficiency of |
absorbed N may differ at these different growth stages
of crop (Nishigaki, 1970). Presumably, the nitrogen
of each saource added was possibly underwent some problems,
with which the fertilizer N was deeply lost (Pags. No.

84,90,113,133 and 143). On the same hand, Bartholomew,(1971)

stated that the important and the ultimate objective
of all this reasrch on nitrogen is better use of nit.-
rogen resource in crop production. To achieve such
an objective we must first understand crep needs for
nitrogen and the natural processes which influence
and/or control availability of the nitrogen to crop
plants. When we understand the availability and

use process then we can begin to exercise a measure
of control over these procc#ses. Considerably, such
this low N-tilization exteuﬂ observed,

resembles , approxi-ately, #hat extent obtained in
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Junisia by Kick,(1980), Conclusively, Bartholomew, (1971)
stated that the important challenge to present day
agronomists is to devise ways of inducing and/or permi-
tting the plant to make a much greater use of the avail-
able nitrogen added into the soil. Suggestly, the Ferti-
lizer-N added was‘likely retained into the organic matter
content and crystal latice of the clay fraction, especially
the NH, N fertilizer, which were in a highly content (see

table "1").

Iﬁ a commentary, owing to such obvious preference
or, performance of the plant to uptake, always, that nit-
rogen orginated from the spoil, as shown tentatively,where
always, the extent of the nitrogen uptaken by the plant
which was derived from the soil, i.e., Ndfs was, recogni-
zablly, a supremely a much greater than that extent of
the nitrogen uptaken by the plant which was derived from
each N-source applied, i.e., Ndff. Whereby it could be
appreciated'that organic matter and clay and silt frac-
tions furnished naturally, as it was habituated at
Misser (Egypt) before the time of the high dam construc-
tion, are also, as did comment with the case of the sandy
desert soil previously, vital elements, as inference, for
development the fertility of such alluvial arable soil.
However, if such soil will be somehaw again supplied with
such natural organic matter @nd clay and silt fractions.

Expectantly, the total nitrogen uptaken and the plant

growth would be enhanced.
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‘1t is worthy of note that considering e#ch part of
the spikes or the straw of the plants grown on the alluuial
arable clay loam soil which was respectively treated with
the various N-rates of each af the different N-source applied,
the eventually ultimate results obtained exhibited,a Teco-
gnizablly preference, OT, per formance of the plant to up-
take, always 1in a supreme amount the nitrogen of that was
naturally originated from the soil, viz., the native N,
while in case of using the sandy virgin desert soil the
opposite was the true. The N-utilization extent reflected
in both soils used was, comprehensively, a relatively low.
Always, @ direct linearly proportion was recognized bhetween
the Ndff extent reflectéd and the increased N-rate applied
of each of the N-source added into each soil used, while
an inversely linearly proportion was recognized between
~ the Ndfs extent reflecied and the increased N-rate applied.
The phenomenon of "nitrogen -pbility“ in the plant was con-
sistently recognized throughopt the results obtained of the

three experiments cunsuunatcd. Besides such obvious
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preference , OT, ability of the plant to uptake always

the nitrogen naturally derived from the soil, which was 2
constant pattern over the results obtained using the all-
uvial soils. The preference of the plant to uptake,always,
the NU3-N relatively to the NHZ-N was also definitely
recognized as another constant patte?n which was held over
the results obtained by the three attempts conducted.
Subsequently,it could be assumed that N03-N originated
naturally from the soil was likely the most nitrogen form
uptaken Ffom the alluvial cne,while the NHz~N derived from
the N-fertilizer was the least form uptaken,particularly
that NHZ—N which was derived from the urea fertilizer
applied. Eventually,over the three trials executed,the
calcium nitrate was consistently, always, the superior
N-source, followed by the ammonium sulfate, whereas the
urea was the inferior one. A reﬁersely proportion was,
obviously, remarked always between the dry matter or, the
N-uptake, i.e.,N;yield or the Ndff or the N-utilization
value reflected and the A-N value reflected. Frequently,a
reversely proportidn was rec@gnized between N concentra-

tion,i.e.,N content % reflected in the considered plant

tissue and efficiency of the N-resource applied, that
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possibly be called "nitrogen dilution effect";whereas a
direct proportion was always recognized between extent of
each of the plant total dry matter or the plant N-uptake
(N-yield) or the Ndff value reflected in the plant or the
N utilization reflected in the plant and efficiency of the
N-source applied. Considerably, & direct proportion ab-
viously was always recognized between the N-yield,i.e.,
N-uptake or particularly the total dry matter, i.e., yield

magnitude yielded and the N-utilization extent reflected.

In a compare between the two sails used, generally,
the plan of the increased N-rate which was applied was un-
doubtly not useful in the case of sandy desert soil, while
it was clearly useful in the case of the alluvial one.
Where,the 30 mgN/kg soil was, definitely,the best N-rate
practiced in the sandy desert soil, whereas the 90 mgN/kg
soil was the best N-rate practiced in the alluvial soil.
Considerably, the N03—N form was, as discussed later, pre-
ferablly uptakén in a much more extent than that NHE-N
form was done 1in both soils, noticeably. The calcium

nitrate observedly was , however, the most efficient
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N-source applied into both soils, followed by the ammon-
jum sulfate,then the urea which was the least efficient
N-source applied. Conclusively,the 30 mgN/kg soil of fhe
calcium nitrate,in the sandy desert soil Qas, demonstra-
tively,the best treatment applied to attain the highest
N-uptake and plant growth magnitudes while the 90 mgN/kg
soil of the urea, in the sandy desert soil, was the least
treatment applied. However, in the alluvial soil,the 90
mgN/kg soil of the calcium nitrate was the best treat-
ment applied, while the 30 mgN/kg scil of the urea was,
noticeably, the least treatment applied. Although,
generally, greater yielded magnitudes of the total matter
yielded and the total N-uptake, i.e., N yield (Ndfs plus
Ndff included in the plant tissue) yielded were, remark-
ably, reflected when the alluyial soil was used;
nevertheless , generally, a g#eater extent of the
fertilizer N applied was denbnstratively uptaken when
the virgin sandy sbil was usqd. However , with each
N-source applied, magnitude df either the total dry
matter or the total N-uptake yiélded , using the all-

uvial soil, was exaggerativcly greater than that,yielded
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using the virgin desert sandy soil. Wwhereas, using the
sandy virgin desert soil , either value of the Ndff or N
utilization reflected was definitely greater than that
value reflected using the alluviQI soil, besides, the
A-N valué reflected, using the clay loam alluvial soil,
was excessively much greater than that value reflected

using the sandy virgin desert soil (See Fig. 9).

Preference,or,efficiency of the plant to uptake the
nitrogen originated from the soil and the low N-utilization

reflected :

when applying sny N-rate précticed of any N-
source added into the alluvial soil used and considering
any part of the plant, the nitrogen extent uptaken which
was derived from the soil used, i.e. Ndfs, was,always,
exceedingly, a ﬁuch greater than that extent of the nitro-
gen uptaken which was derived from the fertilizer apélied,
i.e.,Ndff,recognizably. Assumably, this may be referred
to unknown related between time of emergence of soil
N and the time through uhich%crop requirement for

nitrogen depending on diffeﬁent growth stages, where

the partial efficiency of adsorbed N may differ at
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these different growth stages of the crop (Nishigaki,
1970). On the same hand, Bartholomew, (1971) stated that
to attain a better use of nitrogen resource in crop pro-
duction,one must first understand crop needs for nitrogen
and the natural processes which influence and/or control ;
availability of the nitrogen to crop plants. Otherwise,
the fertilizer-N added, into the alluvial soil, was likely
retained by that highly content of the appreciated organic
matter and crystal latice of the clay fraction (table 1);
begsides it might be more susceptible to belost by the
eco-biological problems, mentioned formerly, than N ori-

ginated natively from the soil.

Predictively, uptake of fertilizer N may be depen-
ded on a relativity that to be held among content of avail-

able native, N.,i.e., available soil N present in soil and

contents of othér essential available nutrient elements,
especially contents of those nutrients entitled "macro -
nutrients® present in soil used. However, depending on
plant needs for the other nutrients and nitrogen which

also may depé&d on a plant short and stage of plant growth,

if such content of the available native N is balanied, or
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or rather less, relatively to the contents of the other
gvailable nutrients. With thi# instance, the fertilizer N
application , assumably, have%predictly to be zero, or in

a minor extent. Suggestly, tﬁe balance among total avail-
able N content (Ndfs plus Ndff included) and the contents

of the other available nutrié%ts would be thus kept, or
rendered (reformed) again, the relatively, or, formulation
of the nutrient elements pres%nt in the soil which, in this
case, would proporely cover whole nutrients needs for the
plant growth, as shown in the case of using the virgin
desert sandy soil.,  Where , under such conditions, if

an excessive fertilizer N is added, to such soil, an out

of balance , suggestly, would be occurred with which the
ahsorption of the other nutrients would be retarded in

turn each of N-uptake and plant growth extent yielded

would be indirectly retarded (Epstein, 1972), Thus, in

the case of the virgin desert sandy soil, when the
increased N-rate was applied, namely, 40,60, and 90

mgN/kg soil and using the different N-resources applied,
the ranged magnitudes of the total dry matter reflected
were approximately 3.4-4.6, 1.8-3.6, and 1.0-1.9 g/pot
respectively; the ranged magnitudes of the total N-uptake
were 41.6-66.9, 23.3-56, and 16.1-23.9 mgN/pot respectively;
and the ranged extents of the N utilization resulted were

14-19,5-14 and 2-4.3% respectively. While with the proposed




- 173 -

instance, when the content of available N present 1n soil

is deeply under the content should be present to cause the
balancy proposed; the application of the fertilizer-N
proposed, thus, have to be, assumably, added in a highly
addition up to that extent with which the formulation,or,
the relativity of whole available nutrients, implicating
available N nutrient, may be reformed once again in such
soil, as shown in the case of using the alluvial clay loam
soil. Thus, when the increased N-rate, namely, 30,60,and

mg N/kg soil of the three diffeerent N-resources was a;p—
lied into the alluvial clay loam soil, the range magnitu-
des of the total dry matter reflected were 9.9-13,9,10.9-
14.9 and 15.2-20.6 g/pot respectively; the ranged magnitudes
of the total N-uptake resulted were *74.9-85.9, 66.3-138.5,
and 128.3-201.2 mgN/pot respectively, and the ranged extents

of the N utilization cesulted were 1.7-3.7 - 3.7, 1.8-3.6,

and 3-8.6% respectively.

Eventually, it could b# induced that although the

sandy virgin desert soil was bifficient in contents of

‘ . L
all the nutrient elements, owing to the difficiency obser-

ved in the soil in each content of the organic matter and
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the clay fraction contained, see table (1), nevertheless
content of the available natiﬁe N present in the soil was
suggestly, close to that proposed content of the native
available N which, presumably, have to be present to cause
the balance proposed. Jhereby the relativity among con-
tent of the available native N and contents of the other
available native nutients would be balanced up, namely ,
the formulation held among content of the available
native N and contents of the other available native nut-
tients'seemed nearly balanced up. Therefaore, the lowest
N-rate applied, brought out, the highest extents of the
results cbtained. While, in instance of the alluvial
clay loam soil, the relativity held in such soil, was
probably unbalanced up deeply, whereby the highest N-rate
applied, brought out the highest extents of the results

obtained.

Suggestly, such deep unbalance assumed using the
alluvial soil may be referred to those problems sugrested
previously, pags. No. B4, 90, 113, 134, and 143 which

retards deeply the nitrogen mobility (kinetics) and




- 175 -

N-uptake by the plant in such soil. Wwhereby,assumably,
dont;nt of available native N relatively to the contents
of the other available nutrients present in such soil

was deeply less than that proposed pattern of available

N content that have to be contained in the soil, under
such conditions, to keep the Formulatiun,namely,.the
relativity among content of the native available N and

the contents of the other available nutrients to be balan-
ced up.

Although such soil seemed, according to their
total contents of essential nutrients elements contained
in the soil, enough fertile; nevertheless owing to content
of the available N nutrient was likely affected negatively
by those problems impairing available nutrient N content
in such seoil thus an out of balance was probably accenhtu-
ated among content ofthe available N and the other essen-
tial nutrient elements present in such soil. Theregy the
higher N-rates applied could, assumabiy, over come succe-
ssfully such these problems and gave always higher results
than those were ~given when the lower N-rates weTe applied

into such soil. whereby a direct linear proportion there-

fore , was , always observed between the increased N-rate
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of each N-source applied into guch soil and either the
totel dry matter reflected or the total N-uptake or the
Ndff or the N-utilization reflected. Therefore, a const-
ant trend, viz., a direct linear proportion was always
kept when the increased N-rate of each N-resource was
applied into such seil (Fig. 9). Considerably, such this
trend obtained was similar to that trend entitled "limit-

ing factor law" obtained by Liebig (1829).

In case of the sandy virgin desert soil, a although
the soil seemed not fertile enough (Table 1), relatively
to that enough fertility observed in case of the alluyial
one, still, presumably, its content of available N nutri-
ent was rather less than that proposed content of availa-
ble N at which relativity of formulation occurred in such
soil among available N content and contents of other esse-
ntial nutrients would be balanced up, namely predicted
disbalancy in such soil was assumably 1imited. Thereby,
the lower N-rates of each N-fertilizer applied gave always,
higher results than those were given when the higher N-rates

were applied. Where the lowest N-rate gave the highest

results as shown in Fig. 9 , and the higher N-rates gave
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always loweT results than those were given when the lower
N-rates were applied, where the highest N-rate gave the
lowest results as shown in Fig. 9, where, suggestly before
applying the fertilizer-N, proposed slight gap occurred,
assumably, among available N content and contents of the
other nutrient; which in this instance would be in favour
of contents of the other nutrients; would be presumably a
more wide that when the higher N-rate of each N-fertilizer
was applied into such soil. Whereby, assumably, proposed
ratio between the available N content and the contents of
the other nutrients would be in favour of the content of
available N nutrient. Assumably, in the case cf applying
the highest N-rate of each N-source applied, widest gap
would be occurred, in favour of content of the available N,
Thereby, according to Epsteinl972, the most effect for
retarding absorption of the other nutrients contained in
the soil in turn the most effect for retarding uptake

of N yielded and plant growth would be, consequently,
occurred,when the highest N-rate of each N-fertilizer was
applied. Therefore, applying the increased N-rate of

each N-source into such soil, & constant pattern of 8
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reverse proportion was olways remarked between the incre-
ased N-rate applied and either the totdl dry matter or the
total N-uptake oOT the N-utilizatioo reflected,and hence a
consrant diminshing trend, even when considering the Ndff
values reflected, was always observed, which is similar
top that trend entitled vdiminishing returns law" obtained
by Mitscherlich {1909).
Direct proportion recognized between the Ndff values

reflected and the increased N-rate of each N-resources

applied into both soils :

Recognizably, when the increased N—rage'of each
N-resource applied into either the sandy desert virgin
aoil or the alluvial soil was practiced, a constant pat-
tern of a direct proportion between the Ndff value reflec-
ted and the increased N-rate applied was apparently re-
cognized. Considerably,in case of the sandy virigin desert
soil, such a direct proportion induced was remarkably of
that may be called wgiminishing direct proportion” ’
still such a direct proportion observed, in case of the
alluvial soil, was of that may be called "linear direct
proportion“, namely, the direct proportion observed in
case of the alluvial soil was much more linear than that
direct praportion observed in case of the virgin desert

sandy soil used, remarkably. Where, in the case of the
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sandy desert soil, ranged values of the Ndff reflected
using the inereased N-rate of 30,60,90 mg N/kg soil of
the different N-resources applied were 50.6-68.3, 1.€.,
21.1-28.5; 66.2-75.9, 1i.e., 15.4-42.7; and 65.2-8BU.2%,
i.e. 12.1-19.2 mg N/pot respectively; whereas, in the
case of the alluvial soil, were 3.4-6.5, 1.8., 2.5-5.63
7.6-8.0, i.e., 7.2-5.33 and 10.4-19.2%, 1.e., 13.3-38.6
mg N/Pot respectiue%y, yidently. This may be attrib-
uted, assumably, to that increased unbalance occurred
among content of available N nutrient and contents of
other available essential nutrients contained in the
soil, which 1in detail was discussed later see Page. NoO.
lﬂz,whhﬂxwas]jkelytwing accentuated‘in favour of content
of N nutrient when tho increased N-rate was applied
into the sandy virgin desert soil. Consequently,
according to Epstein {(1972), a decreasingly uptake of
the other essential nutrients was pl;obably being occurred;in
turn the uptake of the fertilizer N applied, i.e.,Ndff
was therefore, as gbserved, in 3 diminishingly direct
proportion with such increased N-rate applied. Wnile,

pefore applying such increased N-rate into the alluvial -
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soil, unbalance, assumably, might be occurred in such soil,
Page No. 173, 1in favour of contents of other essential
untrients. Still applying such inereased N-rate, such
proposed unbalance occurred would assumably being adimin-
ished untill state of balancy up égein, in favour in con-
tent of available N nutrient present in such soil., However,
presumably, available content of nutrient N contained in
the soil before applying the increased N-rate applied,
which was gssumably extenuated by problems, see page .No.
174, specially those of soil ‘prablems named "micro-ecolo-
gical problems® which were likely campensated progressively
when such increased N-rate was applied. Consequeﬁtly,
the Ndff vglues reflected were alsa, therefore, in a
linearly direct proportion with the increased N-rate
applied.

Nitrogen mobility in the plant as a phenomenon
recognized using both sails :-

pemonstratively,over the results obtained tnrough-
out the three attempts executed using either the santly vir-
gin desert soil or the alluvial clay loam so0il ,nitrogen

mobility in the plant was recognized obviously. Howewer, in
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attempt of balance sheet of the fertilizer N applied us-
ing the virgin sandy desert soil, each of the three
fertilizers range values of the N concentration,i.e., N
content % (4.2-3.1), the total N-uptake,i.e., N-yield
mgN/Pot (4.9-3.8), the Ndff%(58-45), and the N utili-
sation % (3.2 - 2.1) appreciated in the above - yround
part, i.e.,shoots of the plant was always higher broadly ,
than range values of N concentration % (2.5-1.9), the
total N-uptake mgN/pot (1.3-0.92), the Ndffs (44.5-31.2),
and the N utilization % (0.6-0.3) appreciated in the
under-ground part, 1.€., roots of the plant, obscrvedly.
On the same hand; in case of the alluvial soil used and
regarding, for example, the most efficient N-rate

applied in such soil, viz., 90 mgN/kg soil; gach range
value of the three fertilizers added of the N concentra-
tion , i.e., content % (1.4-1.2), the total N-uptuke,
i.e., N-yield mgN/pot (85.6-79.4), the Ndff % (20-9.7)
and the N utilization % (3.6-1.8) appreciated 1in the
spikes part of the plant was dominantly higher than the
range value of the N concentration = (0.9-0.%), the

total N-uptake mgN/pot .(121-45), the NdFF % (18.8-3.5),
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and the N-utilization % (5-0.4) appreciatud in the straw

part of the plant tested.

preference of the plant to uptake the NU;—N and the

ascendancy of calcium nitrate recognized in both soils:
Observedly, whether the sandy virgin desert soil
or the alluvial clay loam soil used , the calcium
nitrate was consistently the ascendant N-soﬁrce
applied, followed by the ammonium sulfate then the
ufea which was the descendant one. Howeverj regurding
the mean values obtained using the sandy desert soil,
table (6) , or the alluvial soil , table (10) ;
the calecium nitrate, in both soils, observedly brought
ouf the highest extents of the yield of dry matter, the
total N-uptake, the Ndff, and the N-ﬁtilizétion reflec-
ted comparing to those brought out by either the ammo-
nium sulfate or the urea which brought out the lowest
extents reflected. Where, the plants treated with the
»
calcium nitrate gave yields of dry matter df 3.3 and
15.8 g/pot;totals of N uptakes; 1i.2., yields ot N

of 40.7 and 141.9 ®g N/pot; values of NAff of 74.2%,
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i.e., 30.1 mgN/pot and 12.9%, i.e., 18.3 mg N/pot; and

N utilization of 10.1 and 6.1% of each of the virgin
sandy desert soil and the alluvial clay loam soil res-
pectively. Whereas, the plants treated with the ammanium
sulfate gave yields of 2.9 and 13.8% g/pot, totals of

N-u take of 38.5 and 91.9 mg N/pot; values of Ndff of
64.8%, i.e., 24.9%mg N/pot and 9.6% ; i.e., 8.8 mg N/pot
and N utilization of 8.3 and 2.9% of each of the virgin
sandy desert soil and the clay loam alluvial soil res-
pectively. While, the lowest values resulted either in
the sandy virgin desert s0il or the alluvial soil .were being
brought out with those plants treated with the urea fer-

tilizer.

Oon the basis of review of the litera-
tures, this may be due to preference of the plant to
uptake the NU3-N applied, owing substantially tou those
plant physiological factors pointed out for the influence
of pH value of medium used (Epstein, 1972), the various
impairments occurred when only ammonium ions furish

nitrogen (Barker et al. , 1966; Street and Sheat 1958),
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the impairment of chloroplasts structure under conditi-
- ons of ammonium toxicity (Puritch and Barker, 1967) ,and
the great demand for carbon skeletons when ammonium ions
to be absorbed because of immediately synthesis of
aminc acids and other compounds containing reduced
nitrogen (Epstein, 1972), see pag. No. 82 , besides
those micro-ecological problems affected performance

of NHZ-N sources applied to soils, Pags.No. 84,133,143 and 148,

Reversely proportion remarked between the value reflected
of the yield or the Ndff or specially the N utilization

and the A"N value reflected :

A-N value = %—%%%% X rate of N
fertilizer application (mg N/kg scil), see pag. No.
therefore, when extent of fertilizer N uptaken by plant,
i.e. -Ndff is relatively more than that extent of
soil N uptaken by plant, i.e., Ndfs, in a sequent,

N-utilization value induced would be relatively high,

because of % utilization of applied fertilizer N =

uNdff X yield of N in i.
Rate of fertilizer N application

see pag. No. 18 . Subsequently, in such this case

according to the A-N value formula mentioned above ,
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the A-N value induced would be relatively low and vica
versa, suggestly. Whereas, in such this case, each of

extent of yield and N-yield, i.e., N-uptake induced

would be relatively high, as well. Where , for‘example,
regarding the experiment of balance sheet of fertilizer N

of the different fertilizers applied, observedly, esach

of extent of the total dry matter, the N-yield, i.ej,
N-uptake, the Ndff, and the N-utilization reflected when

the calcium nitrate was applied were 218.9 mg/pot, 6.19 mg N/pot,
55.41% and 3.8 successively, whereas the A-N value reflected
was 72 ppm. While, when the urea fertilizer was applied,
135.7 mg/pot, > mg N/pot 42.7 %, and 2.4% were successively reflec-

ted, whereas the A-g value reflected was 121 ppm.

Reversely proportion observed between the nitrogen con-
centration determined in the plant tissue and the efficient

use of the fertilizer N applied :

A reversely proportion, over the results
obtained of the three experiments conducted particularly
those which were conducted%using the virgin desert sandy
soil, was observed betueengaach extent of the total dry

matter, the total N-uptake;, the Ndff, and the N-utiilization
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reflectedrin both soil specially in case of using the
virgin desert‘sandy ;oil. However, regarding the expe-
riment of fertilizer N balance sheet of the three fer-
tilizer practiced , the N concentration percent,
determined in tissue of the above ground part of the
plant when applying the calcium nitrate, was 3.1; each
extent of the total dry matter, the total N-uptake,i.e.
N-ield, the Ndff, and the N utilization reflected of
such part of the plant were successively 159.3 mg/pot,
4.9 mg N/pot, 58.2%, and 3.2%. Whereas, applying the

* ammonium sulfate and regarding the same part of the
plant , - the N concentration percent was 3.3, the
other extents reflected were 116 mg/pot, 3.8 mg‘N/pot
55,9%, and 2.4% successively. Upﬁn applying the urea
and regarding the same plant part , the N concent-
ration percent was 4.2, the other extents reflected were
successively 98.4 mg/pot, 4.1 mgN/pot, 45% , and 2.1 % .
Furthermore, applying the increased N-rate of the three
fértilizers applied into the virgin desert sandy soil,
the lowest N concentration percent was occurred when

the most efficient N-rate of the fertilizer added was
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applied and vica versa, Ffor example, when applying the
30 mgN/kg soil of calcium nitrate, which gave the hig-
hest extents of each of the dry matter, the N-uptake,
the Ndff and the N utilization, the pefcaﬁt of N con-
centration was 1.2, whereas with the 90 mgN/kg soil of
calcium nitrate, which gave the lowest results, the
precent of N concentration induced was 1.3, observedly.
Moreover, in such same experiment, when the most effic-
jent N-source applied, which gave the highest extents
resulted of dry matter, N-uptake, Ndff, and N utiliza-
tion, was used the lowest N concentration percent was
observed and vica versa. Where; using the calcium
nitrate, for example, at 30 mgN/kg soil; the percent

of N concentration reflected was 0.9, while the percent
of N concentration was 1.2 when the urea, viz., the
least efficient N-source applied at the same rate was

applied, observedly.

Noticeably, such observation of the reversely
proportion between the percent of nitrogen concentration

determined in the plant tissue and the efficient use of

the fertilizer N applied was in the case of using the
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virgin desert sandy soil more apparent than that appe-
ared using the alluvial clay loam soil.

This was likely due to that deficit of the soil in the
soil N, see table (1), because of that lack of both of
the organic matter and clay fraction contained in the
virgin desert sandy soil. whereby the total N-uptake of the
plant was mainly deliveredfrom that of fertilizer N sou-
rce , as demonstrated with the results obtained. Conse-
quently, the efficient use of the fertilizer N applied
in such soil would furnish best results, as inference.
Considering that, as shown by the results obtained,the
jowest N concentration percent was observedly resulted
when the best treatment, in such soil, of 30 mg N/kg
soil of calcium nitrate; which realized the highest
result obtained of each of the dry matter, the total
N-uptake, i.e., N-yield, the Ndff, and the N-utilization,
was applied. While, the highest N concentration per-
cent was observedly resulted when the inﬁnﬁor treatment,
in such seoil, of 90 mgN/kg soil of urea; which realized
the lowest results obtained for each of the dry maftter,

the total N-uptake, the Ndff, and the N-utilization 3
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was appl?ed. Furthermore, the lowest N concentratiqn
percents were remarkably resulted when the best N-rate
in such soi}, of 30 mg N/kg soil, which realized the
highest results obtainqd relatively to those realized
with the other N-rates applied, of the three N-sources
used was practiced; whereas the highest N concentration
percents were remarkably resulted when the inferier N -
rate of 90 mgN/kg soil was practich, observedly. More-
over, the lowest N concentration percents were usually
resulted when the most efficient N-source,i.e., the
calcium nitrate was, observedly, applied, whereas the
highest N concentration percents were usually resulted
when the least efficient N-source,i.e., the urca was

applied.

Assumably, the reversely proportion obsefued, in
both soils, between the N concentration determined in
the plant tissue and the efficient use of the fertilizer
N applied may be attributed to that way be called

"nitrogen dilution effect". However, presumably, the

highest plant growth, i.e., volume would be occurred
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when all essential putrient elements are uptaken from
the soil 1in enough quantities and in a balance qual-
ties. Consequently, nitrogen concentration, in such
conditions assumed, would be, relatively to the other
possible conditions, the lowest in the plant tissue ,
namely, the nitrogen nutrient element would be diluted
in the plant tissue till to the highest degree, sugges-
tly. Therefore, when the efficient fertilizer N use
was managed into the soil, consequently the whole esse-
atial nutients would be uptaken .in enough guantities
and in a balance qualities, whereby the highest extents
of each of the dry matter, the N-uptake, the Ndff, and
N-utilization would be occurred, assumadly. Subsequently,
the lowest N concentration percent,or, the highest deg-

ree of nitrogen dilution would be remarked§ inducively,

and vica versa.

" Recognizable comparative aspects betwden both soils used:
Noticeably, the results obtained of the three
experiments conducted revesaled recognizably aspects of

difference in the result items reflected of both

soils used. However, disce?nible differences of each of
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the total dry matter, the total N-uptake, the Ndff, the
N utilization, and the A-N value reflected were appare-

ntly recognized.

Total dry matter and total N-uptake

In a compare between the two soils used,
the virgin desert sandy soil gave recognizably lower
magnitudes of each of the total dry matter and the
total N-uptake cunsideréd comparatively to those were
given by the clay loam alluvial soil, when apply-
ing the increased N-rate of each N-source used. Where,
regarding the tables (6) and{10), the magnitudes of
the total dry matter and total N-uptake yielded apply-
ing the calcium nitrate, the ammonium sulfate, and the
urea into the virgin desert sandy soil were successiv-
ely 3.3, 2.9, and 2.1 g/pot and 40.7, 39, and 27 mgN/pot;
while, when the alluvial soil was u#ed, 15.8, 13.8, and
13.1 g/pot and 141.5, 91.9, and 99.4 mg N/pot were suce-
essively yielded, observedly. Furthermore, regarding
the most efficient treatment, i.e., 30 mgN/kg soil of
the calcium nitrate applied into the desert s0il, the

magnitudes of the total dry matter and the N uptake
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yielded were respectively 4.6 g/pot and 41.7 mgN/pot,
whereas they were 1.2 g/pot and 16.1 mgN/pot respecti-
vely when the least efficient treatment, i.e., 90 mg
N/kg soil of the urea was applied. while; using the
alluvial soil, these magnitudes, when the most effic-
jent treatment, i.e., 90 mgN/kg soil was applied, were
respectively 20.6 g/oot and 201.2 mgN/pot, whereas they
were 9.9 g/pot and 86.9 mgN/pot respectively when the
least efficient treatment, i.e., 30 mgN/kg soil was

applied in such soil.

Assumably, such preeminence recognizdd of magni-
tude of each of the total dry matter and the total N-
uptake yielded using the alluvial soil may be referred
to that supereminent fertility observed of such soil,
table (1) , which shows supremely greater contents
of the essential nutrient elements contained in the all-
uvial clay loam soil comparatively to those contents
contained in the virgin sandy desert soil. -However,
for example reservoir of the native nitrogen, i.e.,
the soil N which was contained in the arable alluvial

clay loam soil was noticeaﬂly 28 times of that contained
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in the virgin desert sandy sail. Where, demonstrativ-
ely, the total native N wh;ch was reserved in the all-
uvial soil was 0.104%? whereas it was only 0.0037% re-
served in the sandy desert soil. Owing to, the organic
matter content which was contained in the alluvial soil was
3.75% , while it was only 0.1% contained in the sandy
desert soil; moreover content of the clay fraction which

was reserved in the alluvial soil was 36 %, while it

was only 2.5% reserved in the sandy desert one.

Isotope-derived criteria
i. Nitrogen derived from the fertilizer N applied (Ndff)
Recognizably, in a paradﬁx, values of the NdfFf
reflected using the virgin sandy desert soil, always,were
supereminently greater than those values reflected using
the arable alluvial clay loam soil. Ffor exampie, regar-
ding the tables of (6) and (10), the Ndff values refle-
cted, applying each of the calcium nitrate, the ammonium
sulfate, and the urea in to the desert sandy soil,were

successively 74.2, i.e., 30.14; 66.8, i.e., 24.9; 58.5%,

j.e. , 15.8 mg N/pot; while, in case of using the alluvial soil




- 194 -

they were 12.9, i.e., 18.3; 9.6,i.e.,8.8; and 7.7%,
i.e., 7.7 mgN/pot successively, evidently. Furthermore;
regarding the most efficient treatment, i.e., 30 mgN/kg
soil of the calcium nitrate applied into the desert sandy
soil; the Ndff value reflected was 68.3%, 1.e. , 28.5
mgN/pot whereaé regarding the least efficient trealment,
i.e., 90 mgN/kg soil of the urea applied into such soilj;
the Ndff value reflected was 67.9%; i.e., 11.0 mgN/pot;
while; regarding the most efficient treatment, i.e., 90
mgN/kg soil of the calcium nitrate applied into the all-
uvial soil, the Ndff value caused was 19.2%, i.e., 38.6
mgN/pot whereas regarding the least efficient treatme-
nt, i.e., 30 mgN/kg soil of the urea applied into such
alluvial soil, the Ndff value caused was 3.4%, i.e.,2.5
mgN/pot , observedly. Moreover, the greatest NdFf value
- reflected, which was reflected applying the treatment

of 90 mgN/kg soil of the calcium nitrate, when the sandy
desert soil was used was remarkably 80.2%, i.e., 19.2

mg N/pot, while when the alluvial soil was used 19.2%,
i.e., 38.6 mgN/pot was the grca£est value reflected of

the Ndff (which was reflected applying the treatment of
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90 mgN/kg soil of the calcium nitratq. Also , the
lowest Ndff value reflected, when the 30 mgN/kg soil of
the urea was applied, using the desert sandy soill was
50.6%, i.e. ,21.1 mgN/pot, while using the alluvial soil
3.4%, i.e., 2.5 mgN/pot was the jowest Ndff value refl-
ected, which was reflected when the treatment of the 30

mgN/kg soil of the urea was applied.

ji. Utilization of the fertilizer nitrogen applied

(N-utilization):

Remarkably,.always, the N-utilization percents
reflected using the virgin sandy desert soil, were
exceedingly greater than those percents were reflected
using the arable alluvial clay loam soil. Because of,
the Ndff values reflected using the desert sandy soil,
always, were supereminently greater than those values
were reflected using the alluvial soil, as mentioned

later, however % utilization of applied fertilizer N =

uNdff X yield of N in plant (mg/pot)

Rate of fertilizer N applicntion (mg/kg soil)
see pag. No. 8 . However, for example regarding the

tables (6) and(10) the N—uﬂilization percents induced
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applying the calcium nit;ate, the ammonium sulfate, and
the urea into the virgin desert sandy soil were succes-
sively 10.1, 8.3, and 5.34, while using the arable all-
vial clay lo;m soil, they were 6.1, 2.9 , and 2.6%
successively. Furthermore, regarding the most
efficient treatment practiced inteo the desert sandy
soil, i.e., 30 mgN/kg soil of the calcium nitrate, the
N-utilization percent induced was 19% ; while regarding
the most efficient treatment practiced into the alluvial
soil, i.e.; 90 mgN/kg soil of the calcium nitrate, the
N-utilizat percent induced was B8.6%. As well as; rega-
rding the least efficient treatment practiced into the
desert sandy soil, i.e., 90 mgN/kg soil of the urea, the
N-utilization percent reflected was 2.4%, while regard-
ing the least efficient treatment practiced into the
alluvial soil, i.e., 30 mgN/kg soil of the urea, Was

3.4%.

Presumably, such that higher value of the ferti-
lizer N uptake, viz., theiﬂﬂff and N utilization ref-

lected using the virgin d#sbrt sandy soil comparatively
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to that ualﬁe reflected using the alluvial soil may be
due to that deficit of the sandy desert soil in the
native nitrogen, i.e., the soil N, owing to those def-
icité in both the contents of the oréanic matter and

the clay fraction contained in the desert sandy soil,
See table (1), whereby the fertilizer nitrogen was
likely a priming source for that total nitrogen which
was uptaken by the plant. However, beside those examp-
les mentioned later and with that wide ratio of Ndfs:
Ndff which always was observed in favour of the Ndff
value when the desert sandy soil was used; however using
average value of each of the values reflected of the
Ndfs and NdFf of table (6) for example, the ratio averaged
obtained was 34.2% : 65.8% with which it could be
diagnosed that the plant was undergone some‘difficmlts
upon it's uptake to that soil N. Assumably, these diff-
jcults were probably that deficit of such soil for
enough content of the native N reserved, as mentioned
afore. While, in the cagse of using the alluvial soil,
the Ndfs:Ndff observed , aléo, was always a wide; but,

in a contrary, in favour of /the Ndfs value reflected.
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Where ; for example, using average value of each of

the values reflected of the Ndfs and Ndff of table(l0),

the ratio of the Ndfs:Ndff was 89.9% : 10.1%, whereby

it could be diagnosed that the plant was undergone a

much more degree of impairment upon jt's uptake to the
fertilizer N comparatively to that degpee occurred upon

it's uptake to the soil N.' Where , suggestly,the up-=

take of available N either that was present natively in

the alluvial soil or that was added within the fertilizer
application would be impaired by those soil problems

called “"micro-ecological problems". Pages. No. 84, 90, 113,134 and 143,
nevertheless the N-uptake of the fertilizer N was likely
retarded in a much more extent than that extent occurred

for the N-uptake of'the soil N. Considerably, the fertilizer
N was likely more susceptible to b; lost by effect of

those soil problems, and/or the time and quantity of

the fertilizer N applied were likely not parallel to

time and quantity of N-reqqirenents of the plant which

would depend on stage of the plant growth and emergencs

time and quantity of the sqil N (Nishigaki, 1970 and

gartholomew, 1971). Therefore, the extent of the
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fertilizer N-uptake, when the alluvial soil was used,
was deeply less than that extent uptaken of the fer-

tilizer N whent the desert sandy socil was used.

Considerably, such results mentiuned‘later were
similar to those observed by Lierop and Tran, (1980)
who reported that a priming effect was observed on a
sandy loam and a sandy soils, both severely deficient
in native N, when the N-fertilizer was used, but propor-
tion of fertilizer N absorbed by oats and wheats was
decreased on a silt loam soil, which had a larger sup-
ply of soil N, than that required for attaining maximum

yields.

iii. A—N value :

Noticeably, in a contrary, the A—N value caused
when the arable alluvial clay loam soil was used, always,
was exaggeratively greater than that A-N value caused
using the virgin sandy desert soil, Fig. No. (10).

For example, regarding tables (6) and(10), the A-, value

caused when each of the calcium nitrate, the ammonium

sulfate,and the urea was apblied into the desert sandy
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soil was respectively 21, 33 , and 43 mgN/kg soil while,
using the alluvial soil,it was 405, 565 , and 719 mgN/kg
soil respectively. Where, using average value of each
Aey values of the tables(é) and (10), the averaged A_y
value using the desert sandy soil was 32.3 mgN/kg soil,
while, using the alluvial seil, it was 563 mgN/Kg soil.
fFurthermore , regarding the most efficient treatment
applied into the sandy desert soil, 1.e., 30 mgN/kg soil
of the calcium nitrate, the A-N value caused was 14
mgN/kg soilj while regarding the most efficient treat-
ment applied into the alluvial soil, i.e.,90 mgN/kg soil
of the calcium nitrate, the A-, value caused was 379 mgN/
kg soil. Whereas; regarding the least efficient treat-
ment espplied into the sandy desert soil, i.e., 90 mgN/kg
soil of the urea, the A-N value caused was 43 mgN/ kg soilj
while regarding the least efficient treatment applied
into the alluvial soil, i.e., 30 mg N/kg sail of the
urea, the A—N value caused was 852 mgN/kg soil. Not-
jceably, the absolutely greatest A-N value reflected,
i.e. 852 mgN/kg soil of thé three experiments conducted

was that least efficinnk treatment applied into the
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alluvial arable clay loam soil, i.e., 30 mgN/kg soil of
the urea which gave the least extent of each of the
total dry matter, the total N-uptake, and the N-utili-
iation reflected in the alluvial soil, while the absol-
utely lowest A-N value of the three experiments conduc-
ted, i.e., 14 mgN/kg soil was reflected when that most
efficient treatment was applied into the sandy desert socil,
i.e., 30 mgN/kg soil of the calcium nitrate which gave
the highést extent of each of the total dry matter, the
total N-uptake, the N-utilization reflected in the sandy

desert soil.

Ideally,nitrogen comprised in entire plant, namely,
spikes, shoots, and roots should be considered when A-N
value to be calculated, see pag.No. 17 . Considering
the later two current experiments, the A-, values asse-
ssed were calculated restrictively for the above ground
parts, viz., spikes plus shoots of the plant, while roots
of the plant was not considered, noticeably. Remarkably,
but, throughout the calculations of the A=y values asse-
ssed within the former expérinent of the fertilizer N

balance sheet, roots of th? plant was considered,
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Assumably, on the basis of what mentioned afore,
it could be predicted that A-N value was likely dependent
primarily on sort of the soil used, extent of the N-rate
applied, and form of the N-source added. However,effect
of the soil sort was observedly the most effective
factor of which, whereas the form of the N-source used
seemed, assumably, the least effective one. However,
accurately, states of the contents and balance of the
essential nutritent elements persent in each soil sort
would be the most effective factor which predominantly
would control the second factor of the extent of the N-rate
applied and in late would control the factor of the form

of the N-source added to the soil used.

Consequently, it could be assumed that state of
contents and balance of the essential nutrient elements
present in the soil used would govern the A-N value
caused, suggestly. However,; as mentioned previously, see
pag. No. 196; utilization @f the fertilizer N applied

- would be controled by the %ontent of N,or, extent of
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balance among the N and the other nutrients present in
the soil used. However, as mentioned later, see Page. No.
184 ; there a reversely proportion was observed always
between the A—N value and the N-utilization value, where
there was a reversely proportion also cbserved between
each of the total dry matter and the total N-uptake and
A-N value. Because of as discussed previously , see
Page. No. 173 ; the assumably gap, viz., the unbalance
occurred presumably, in the desert sandy soil, among
content of N and contents of the other nutrient elements
was, assumably, smaller than that gap occurred in the
case of the alluvial soil , whereby , as shown and
discussed formerly, the smallest N-rate applied, i.e.,
30 mg N/kg soil into the sandy desert soil seemed sugges-
tly enough to render an abouF balance state amoné N and
the other nutrients in the s$11 while each higher N-rate
\

i.e., 60 and 90 mgN/kg soil #pplied seemed excessively

higher than that N content uﬁich should be added to make
\

: i
the balance to be rendered again. Thus,as abserved formerly,

the highest N-utilization value was brought out by the

smallest N-rate applied in the sandy desert soil, while
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the lowest N-utilization value was brought out when the
highest N-rate was applied. Because of, the lowest state
of absorption of the other nutrients would be with appl-
ying the highest N-rate in turn the highest disturbancy
state for metabolism of the plant cell would be with
such highest N-rate applied (Epstein, 1972). Consider-
ing that, there was a reversely proportion observed
always between the A-y ualu§ reflected and the N-utili-
zation value reflected, therefore the smallest N-rate
applied caused the smallest A- values reflected, while
the highest N-rate applied caused the highest A—N value

reflected.

Therefore, it could be concluded that, in the case

of the sandy desert soil, because of amount range of the

N-rates applied, viz., 30-90 mgN/kg soil would not only
be enough to render the state of balance among the
nutrients present in the s0il but also would be more
than that amount would be demanded to bring such bal-
ance again; but in the case of the alluvial soil, such
amount range of the N-rates applied was, deeply ,under

that actual amount of N nutrient which should be added to
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assumalby bring out state of balance again among the

nutrients present 1in such sdil. However, as discussed

previously, see pag. No. 171 ; although such alluvial
scil seemed in a state of fertility, i.e., the total
nutrients guantities, see table (1), were higher greatly
than that seemed with the desert sandy soil, still the
N-uptake by the plant using the aliuvial soil, assumably
was retarded by those presumed problems that were called
wmicro-ecological problems” mentioned previously,Page No. 84,
903113,134 & 143;in 8 much more degree than the degree
assumed when the sandy desert soil was used. where

under the conditions of such sandy desert soi}, such
assumed degree of the N-uptake retardation was likely
nil. Subsequently, as mentioned afore, the extent of
the presumably gap, viz., the presumably unbalance occu-
rred in the sandy desert soil among content of available
nutrient N and contents of the other nutrients was, pre-
sumably, narrower, viz., a lower than that presumably
extent occurred in the case of the alluvial soil. with

which assumable relativity supposed between content of

N untrient uptaken and contents of the other nutrients
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uptaken when the sandy desert soil was used was, assum-
ably, close to or applicable to that assumable actual
relativeity at which the balance would be brought out
and nearly the metabolism disturbance in the plant cell
would not be occurred.while supposable relativity using
the alluvial soil, assumably, was deeply under such
‘assumable actual relativity, consequently @ somwhat
metabolism disturbance may suggestly be occurred in the
plant cell using the alluvial soil, or, the suggestable
degree of the metabolism disturbance occurred in the plant
cell using the sandy desert soil presumably, was deeply
lower than that degree occurred using the alluvial soil
(Spstein, 1972). In a sequent, the N-utilization value
reflected when the sandy desert soil was used, always
was higher, as observed, thaﬁ that N-utililation value
reflected using the alluvial soil.- The A—N ualue%caused
using the sandy desert soil, therefore, was'alwayé

lower than that A-, value reflected when the alluvial
soil was used. However, suggestly, the portion of the

fertilizer N added which was not utilized by the plant

would consequently be remajined in the soil used wnich 1is

called the “A—N value®™.
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a) Unrealist of AJN value as an index of available soll

nitrogen :

Assumably, the portion of the fertilizer N added
that was not utilized by the plant and hence it was re-
mained in the soil used, viz., the A-N value. 1t may be
subjeét to different and significant N-loss mechanisms
and biological transformations, whereas by those A_Nvalues
reflected, assumably, wouid not be regarded as an actual
index of_available soil N. Where, on the same wise,
Rennie and Rennie (1973) reported that N balance sheet
data would suggest that A values can not be regarded as

an index of available soil N specifically where the

af
'

fertilizer standards are subject to significant and
;
different biological transformations, with which signi-

ficant amounts of the fertilizer N are lost, unrealistic-

ally high A values will result.

Even so, presumably, on the basis of that extent
of the balance occurred inﬁthe goil used among content
of available N and contents of the other nutrients, the
influence of each facter,%suggested before, see pag. No.

203 ; of the N-rate applied and the form of the N-source
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added on A—N values may be interpreted as following.
However, the N-rate applied with which the assumable

gap occurred in the soil used between content of avail-
able N and contents of the other nutrients become as
narrow as possible; this rate would, assumably, bring
out a lowest A-N value, and vica versa, cbmparatively

to the other N-rates applied. \Where, as discussed afore,
the 30 mg N/kg soil which was applied in the sandy desert
soil brought out, observedly, the highest values refle-
cted of the N-utilization and hence it brought out the
lowest A-N values reflected comparatively to the other
N-rates applied. Wwhereby it could be éssumed that there
was, probably, a gap occurred which would become at the
‘narrowest state when the 30 mgN/kg soil, i.e. , the
smallest N-rate was applied cowparatively to the other

N-rates applied. Where , in the case of the alluvial

soil, it could be assumed that the 90 mgN/kg soil was

the rate with which a presumably gap occurred, because
of those assumed soil proble-s, see pag. No. 171 i would
be renddered to the narrowest state occurred comparat-

ively to those states occu#red when the other N-rates




were used. where , observedly, the 30 mgN/Kg soil gave
the highest N-utilization vaiues reflected and the
lawest A-N values caused in the alluvial soil used,

Fig. (10). Also, assumably, the form, viz., NOy orF
NHZ of the N-source applied hith which the presumable
gap, viz., unbalance, propoded , become as narrow,i.e.,
low as possible; this form dssumably, as well, would
bring out a lowest A"N value, and vicaversa, comparat-
ively to the other form of ﬁhe N-source applied. Where,
cbservedly in both soils, the N[]3 form of the calcium
nitrate which was applied b#ought out the highest N-
utilization values réflecteﬁ and hence it brought out
the lowest A-N values refleFted comparatively to theNHZ
form of each of the anmoniuk sulfate and the urea which
were applied. where the Nﬁz form of the urea applied, as
recognized, brought out the lowest N-utilization values
reflected and the highest values observed of the AQN
reflected (Figs. 3 and [10). However, observedly
in both soils, such lowest A-y values, i.e., highest
N-utilization values which were occcurred when the NO

form was applied and the highest A-y values, 1.€., lowest
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N-utilization values which were occurred when the NH:

form was applied , - Figs. (5) and (10), may be refer-
red to that preference of the plant to uptake the N03-N,
owing primarily to those plant physiological factors;
mentioned previously, see pag. No. 82 . Therefore, con-
clusively, the treatment of the 30 mgN/kg soil of the
calcium nitrate which was applied inta the virgin sandy
deserts soil gave, absolutely, the lowést A-N value,
i.e., the highest N-utilization value reflected compar-
atively to those tréatments which were applied into such
s0il. whereas the treatment of the 90 mgN/kg soil of

the calcium nitrate which was appiied into the arable
clay loam alluvial soil gave, absolutely, the lowest A—N
values, i.e., the highest N-utilization value reflected
comparatively to those treatments which were applied

into such alluvial soil.




