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ABSTRACT: A laboratory experiment was conducted to study the
effect of some soil amendments i.e. biogas manure (BM),chicken
manure (CM), taffla material (T), sulfur (S) and two water capture
fertilizers (acidic and neutral WCF) on nitrogen behaviour through
intermittent leaching using sandy and calcareous soils. The soil
amendments were used individualy and in different combinations.

The obtained results can be sumnmarized as follows:

1.

Application of CM, BM, T and WCF increased the available
nitrogen forms (NH; and NO;) due to their effect on CEC and
pH of the media.

. The highest values of leached (NH4 +NO:)-N were found under

the application of CM+T+acidic WCF in the first leachate of
calcareous soil, but in the sandy soil the highest values were
observed under the application of CM+T+S and acidic WCF in
the 5" soil leachate

. Application of chicken manure individual or combined with other

soil amendments increased the values of residual (NH4++NO3)-N
in the soil compared to the biogas manure treatments.

. The greatest value residual available (NH;"+NO3)-N was recorded

at the third layver (20-30 ¢m) of soil columns of both sandy and
calcareous soils, while the lowest value was recorded at the first
layer (0-10 cm).
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. Nitrification rate was clearly affected by the different soil
amendments and their combinations, The greatest value of
nitrification rate was observed under the addition of
BM+T+S+acidic WCF in the second layer (10-20cm) of sandy
soil, while in the calcareous soil, the highest value was observed
under the addition of CM+T+S in the same layer.

. The highest mean value of nitrate : ammonium ratio for different
treatments were (.67 using biogas manure and 0.24 with chicken
manure in the sandy soil, but in the calcareous soil, the greatest
one were (.48 using BM and 0.36 with CM.

. The highest accumulated leached (NH; +NOQ3)-N were observed
under treatment of CM+T+S+neutral WCF in bouth sandy and

calcareous soils.

Key words: Soil amendments, leaching of nitrogen forms, sandy and
calcareous soils, Nitrification rate.

INTRODUTION

Recently reclaimed sandy and
calcareous soils are generally poor
in organic materials, colloids and
nutrients content. Thereforc,
cultivation of thesc soils became
necessary to overcomc the fast
growing population .In these soils,
added nutrients arc subjected to
loss via lcaching or volatilization.
Onc of the possibilities to increase
the efficiency of added fertilizers
is using soil amendments.

Reduction of nutrient loss via
leaching and run off; reduction of
chemical and biological
immobilization reactions in soils
which  cause plant unavailable
form of nitrogen .reduction of

rapid nitrification and nitrogen loss
through ammonia volatization and
denitrification, Fox et al. (1996).
Belkacem and Nys  (1997)
investigated thc effects of liming
and gypsum addition on the
chemical characteristics of soil and
Icachates through soil column and
NH4,-N  at  monthly nvtervals
through out the 20-months peiod.
Nitrogen was leachcd mostly as
NO; N in the lime treatments and
in the control, whereas nitrification
was inhibited in gysum treatment
and nitrogen was predominately

NH4-N  form. Awad (1990)
reported  that urca fertilizer
combincd with soil conditioner
(veterra  hydrogel) gave the
greatest  value  of  nitrogen
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efficiency ratio. Dahdouh et al.
(2004) found that the addition of
nitrification  inhibitor  shghtly
affected the transformation of
ammonium to nitrale due to the
adsorption of the inhibitor on
adsorptive sites of organic manure.
Fand et al. (2006) concluded that
organic waste materials can be
used as sources of nutritive
nutrients. On the other hand, they
stated heavy application of organic
wastes lead to accumulation of
heavy metals in dangerous level.
High pH value and CaCOj; content
of the calcareous soils may be
considered as an advantagy
prevents toxic hazard of such
heavy clements.

The present study amied 1o
investigatc the effect of soll
amendments on mobility and
leaching of N through intermittent
leaching in sandy and calcareous
soils.

MATERIALS AND
METHODS

Soil columns experiment was
conducted usmg loamy sand and
clay loam calcarcous soils to study
the effect of some soil
amendemtns on the distribution of
NH.-N and NOs-N ions in soil and
leachates. Nine hundred grams of
air dried soil samples were placed

in plastic columns of 50 cm in
hight and 12 cm in diameter. The
soil in each column was packed to
30 cm by tapping. At the end of
the experiment, the soil columns
were divided into three sections
1.e. (0-10),(10-20) and (20-30 cm).

The following soil amendments
treatments  were  applied to
different soil columns. (1) Control
(2) Biogas manure (BM). (3)
Biogas manure + Taffla (BM+T).
(4) Biogas manure + Taffla +acidic
water capture fertilizer (BM+T+
acidic WCF). (5) Biogas manure +
Taffla + neutral water capture
fertilizer (BM+T+ neutral WCF).
(6) Biogas manure + Taffla +
sulphur (BM+M+S). (7) Biogas
manure + Taftla + sulphur + acidic
water capture fertilizer (BM+T+S8+
acidic WCF). (8) Biogas manure +
Taffla material + sulphur + neutral
waltcer capture fertilizer (BM+T+S+
neutral WCF). (9) Chicken manure
(CM). (10) Chicken manure -+
Taffla (CM+T). (11) Chicken
manure + Taffla + acidic water
capture fertilizer (CM+T+
acidicWCF). (12) Chicken manure
+ Taffla + neutral water capture
fertilizer (CM+T+ neutral WCF).
(13) Chicken manure -+ Taffla +
sulphur (CM+T+S). (14) Chicken
manure + Taffla + sulphur + acidic
water capture fertilizer (CM+T+S+
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acidicWCF). (15) Chicken manure Physical and chemical analyses

+ Taffla + sulphur+ ncutral water of investigated soils, Taffla

capture  fertilizer (CM+T+S+ material, water capture fertilizer

neutral WCF). and organic matcrials are presented
m Tables (1, 2, 3and 4).

Table 1. Some physical and chemical properties of the investigated

soils
Characteristic Sandy soil calcareous soil

Soil particles distribution

Sand ,% 81.91 36.17

Silt,% 12.06 29.79

Clay,% 6.03 34.04
Textural class loamy sand clay loam
Field capacity (FC),% 11.85 26.25
CaCO; % 0.48 355
Organic matter,% 0.48 (.64
pH* 8.01 7.74
EC dS/m** 0.34 0.88
Soluble cations and anions,** (mmuole/L)

Ca”~ 1.3 3.2

Mg™ 0.6 1.9

Na' 1.25 3.0

K’ 0.30 1.35

CO;~ - B

HCOy 1.12 1.28

cr 0.99 3.78

SO~ 1.34 4.39
Total N,% 0.36 0.34
Total P,% 0.16 0.24
Total K.% 0.08 0.10

* Soil-waler suspension 1: 2.5 ** Soil water extract 1:5
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Table 2. Some Physical and chemical properties of the taffla

material
Characteristic Value

Taffla particles distribution

Sand, % 44.60

Silt,% 4.26

Clay,% 51.14
Textural class clay
Field capacity (FC),% 33.04
CaCO03,% 4.88
Organic matter,% 0.48
pH* 7.25
EC, dS/m** 1.88
Soluble cations and anions**,( mmole/L)

Ca™ 35

Mg 32

Na’ 9.43

K 0.39

CO;” -

11CO5 1.6

Ccr 8.19

SO, 6.73
Total N,% 0.37
Total P,% 0.21
Total K,% 0.15

* Soil-water suspension 1: 2.5 ** Soil water extract 1: 5
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Table 3. Some chemical composition of the water capture fertilizer

(WCF) used
Nutrient Value%

N 13.0
P 5.0
K 11.0
/n 0.13
Fe 0.085

Mn 0.07

Mg 0.06

Cu 0.15

Mo 0.015

Table 4. Some chemical composition of biogas and chicken manure

used

Characteristic Chicken manure Biogas manure
EC**, dS/m 4.8 3.1
pH* 7.58 7.84
organic matter,(%) 23.49 40.30
Total N,(%) 3.15 2.48
Total P,(%) 5.53 1.82
Total K,(%) 0.39 0.2
C/N ratio 4.32 9.42

*Soil-water suspension 1: 2.5
**Soil water extract 1: 5
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Biogas, chicken manures as well
as taffla material were added to the
soils at the rate of 20 tons /fed. The
treatments of acidic and neutral
water capture fertilizers were
added to the same soils at the rate
of 40 kg /fed. The -clemental
sulphur was applied at a rate of
500  kgs/fed. Different soil
amendements were firstly mixed
with the soil of each column, Then
moisture content of all columns
was maintained to reach watcr
holding capacity. Ammonium
nitrate fertilizer was added at the
rate of 200 ppmN.

Treated soils were subjected to
eight times intermittent leaching
by tap water every seven days.
Leaching was observed by adding
sufficient amounts of water (108
m! and 234 ml for sandy and
calcareous soil, respectively) to
displace the soil solution at field
capacity.

The leachates were collected at
the beginning of the experiment
(zero timc) then cach seven days
until the end of the experiment and
directly analysed for NH4-N and
NOs-N after carrying out each of
the different leaching treatment.
The soil columns were divided into
three sections according to depth
(0-10, 10 - 20 and 20 — 30 cm).
The soil samples of the three
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sections were dircctly analyzed for
NH, N and NO;-N, once at the
end of experiment.

Methods of Analysis

The particles size distribution of
the soil samples was measured
using the nternational pipette
methods as described by Piper
(1950).

e The clectrical conductivity
(EC) of soil water extract was
determined by using the bridge,
Jackson (1958).

e Calcium carbonate content of
the soil was detcrmined
volumetrically using collions
calcimeter described by Piper
(1950).

e Soil pH was measured using
glass electrode pH meter in a
1:2.5 soil water suspension
(Cottenie, 1982).

e Soluble cations and anions
were determined in (1: 5) soil
water extract (Black, 1965).

e Sodium and potassium were
determined by using flamc
photometer as described by
Cottenie (1982).

e Organic matter was determined
following walkelly and Black
method, as descnbed by
Jackson (1958).
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e Calcium and magnesium were

determined  following  the
versenate method (Jackson.
1958).

e Total nitrogen in soil was
determined using the
microkjeldahl mcthod

according to Jackson (1958).

e Total potassium in soil was
determined by flame
photometer  according  to
Jackson, (1958).

e Total phosphorus in soil was
determined  colourmetrically
using ascorbic acid method
(Watanabe and Olsen, 1965).

RESULTS AND
DISCUSSION

The effect of tested soll
amendments and their interactions
on nitrogen mobility and leaching
through sandy and calcarcous soils
under intermittent leaching
through sotl columns arc discusscd
in the lollowing sub hcadings:

Soluble Nitrogen Fractions
Sandy soil

Regarding the effect of biogas
manure {(BM) combined with
different soil amendments, values
ol solublc nitrogen fractions (NH,4
- N and NO; N) leached under

Merwad, ¢t al.

the investigated trcatments are
recorded in Table 5 and Fig. 1.
Results show that the addition of
biogas manure combined with
taffla material (T). Sulphur (S) and
water capture  fertilizer (WCF)
clearly affected the transformation
of ammonium to nitrate. Thc
highest value of lcached NH4-N at
the first week was observed under
the addition of biogas manure
individual. On the other hand, the
greatest value of leached NO;-N
was found under the treatment of
biogas manure combined with
talfla material. sulfur and necutral
WCEF. This result may be attributed
to the effect of WCF as indicated
by Osman Fatma and El-Mogy
(2005) who mentioned that the
combination  between  organic
biogas manure and WCF led to
increase the fertilizer N efficiency.

In the second leachate, the
highest valve of NH; - N was
observed under the addition of BM
' T+SorBM+ T+ S+ WCF;
that may he due to thc effect of
taffla material as well as organic
manure for incrcasing CEC as
confirmed by Mahmoud
(1996).Whilc the highest value of
NOs;-N was observed under no
addition of soil amendments.

In the third leachate, similar
trend to that recorded at the second
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leachate was observed for leached
NH4-N; whilc, the greatest valuc of

NO; -N was found under the
treatment  of  biogas manure
individual.

From the fourth leachate to the
end of experiment, data showed
that the highest values of lcached
NHs-N  were recorded under no
addition ol soil amendments;
cxcept of the [ifith leachate hence
the highest value was observed
under no addition of soil
amendments  or  under  the
treatment of (BM+T), while the
highest values of leached NO;-N
were  observed under  the
application of (BM+T) or (BM +T
+S + neutralWCF), (BM+ T+
neutral WCF); and (BM+T+S),
respectively. Gouda (1979), Abdel
~Aziz et al. (1990) and EI-
Shanawany et al.  (1994)
mentioned  that  using taflla
matcrial in coarse textured soils
caused an incrcase in CEC.

Regarding the effect of chicken
manure (CM) combined with
different soil amendments, data in
Table 5 and illustrated 1n Fig. 1
show that generally the highest
value of leached NH.-N was
observed under the treatments of
(CM+T+S+WCF) except for the
first and final leachates; hencc the
highest values wcre observed
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under the treatment of (CM +T +
acidic WCF). These results may be
attributed to the effect of CM
which increased available N as
reported by Dahdouh ef al. (2004).

In recpect to leached NO;-N;
data revcal that generally the
highest value was observed under
the treatments of (CM+T) and
(CM+T+S), respectively. These
results may be due to the addition
of CM and taffla material which
increasc the available nitrogen as
reported by Mahmoud (2001) and
Khater et al. (2002).

From the abovementioned
results, data  showed  that
application of soil amendments 1.e.
CM, S, taffla material and WCF
increased the availability of
nitrogen forms due to their effect
on CEC and pH of the media as
mentioned by Basyony (2002),
Negm et al. (2003) and Wahdan et
al. (2005).

Calcareous soil

Regarding the effect of biogas
manure combined with different
soil amendments, values of soluble
nitrogen fractions (NHs; — N and
NO; — N) leached from the
investigated trcatments are
recorded in Table 6 and illustrated
in Fig. 2. Results show that the
addition of biogas manure
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combined with taffla material,
sulfur and water capture (ertilizer
affected 1the transformation of
ammonium to nitrate. Data rcveal
that the highest value of NH; - N
in second and third weeks were
observed under the application
treatment of (BM + T + WCF).
While, the highest values trom the
fourth to the seventh weeks were
recorded under the application
treatment of (BM individually).
However, in the final lcachate the
highest valuc was observed due to
the application of (BM+T+S).

Concerning the highest values
of leached NO;-N, data showed
that the highest values were
observed due to the addition of
(BM+T+S+WCF) at the first and
sixth leachates, In the second and
fifith leachates. the highest values
were obtained under the addition
of (BM+T+S). whilc mn the third
and fourth leachates the highest
values were found under the
addition of (BM mdividually).
However, the highest values at the
seventh and eighth leachates were
recorded under the treatment of
(BM+T+WCF). From the results,
mentioned before, it could be
recpried  that addition of organic
manure, S, taffla material and
WCFE acidic affected the
availability of nitrogen forms duc
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to their effect on reducing the soil
pH and incrcasing the availability
of nitrogen forms as stated by
Wahdan et al. (2005) and Abdel-
All et al. (2007).

Investigating the effect of
chicken manure combined with
different soil amendments, data in
Table 6 and Fig. 2 Show that the
highcest values of leached NHy — N
in the first, seventh and final
[eachates were observed under the
treatment of (CM + T+ WCF). In
the second and sixth leachates the
addition of (CM+T) gave the
highest values of leached NH4-N,
while in the third and fifith
leachates the highest values were
obtained due to the addition of
(CM + T + S + neutralWCF).
However, in the fourth leachat, the
addition of (CM+T+S) gave the
highest values of teached NH;-N.

Concerning the leachated NOa-
N, data reveal that the application
of (CM+T) gave the highest value
in the fifith leachate ,while in the
third and sixth leachates the
highest values were recorded under
the treatment of (CM+T+S). In the
first and second leachates, the
addition of (CM + T + S + neutral
WCF) gave the highest values.
However, the addition of (CM + T
+ acidicWCF) gave the highest
value in thc fourth leachate.
Moreover. the highest values of
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Table 5. Effect of some soil amendments and their combination on
leaching nitrogen forms through sandy soil columns

Treatments N-form Number of leachales
(ppm) | 2 3 4 5 6 7 8
Control NH,-N 1.33 1.26 1.12 1.82 1.54 1.54 1.12 0.56
NO;-N 038 2.80 1.26 0.28 0.00 0.00 0.14 0.00
BM NH&-N 1.86 1.12 1.12 0.98 1.40 1.54 0.70 0.56
NO;-N 0.35 1.54 1.68 140 0.70 0.14 0.14 0.00
BM +T NH4-N 1.35 1.26 098 0.70 1.54 1.26 0.56 0.56
NO,-N 0.23 0.84 0.56 2.80 0.84 0.28 0.14 0.00
BM + T + acidic WCF NH,-N 1.47 1.26 098 0.70 1.26 1.26 0.98 0.56
NO;-N 0.28 0.84 0.42 1.96 0.84 0.00 0.14 0.14
BM + T + neutral WCF NH,-N 1.31 1.26 0.84 0.84 1.26 1.26 0.70 0.42
NO,-N 0.39 0.70 0.84 1.82 0.98 0.14 0.14 0.14
BM+T+S NHe+-N 1.44 1.40 098 0.84 1.26 1.12 0.84 0.28
NO;-N 0.25 0.84 1.40 1.26 1.12 0.14 0.00 0.42
BM + T +S + acidic WCF NH,-N 1.75 1.40 1.26 0.84 1.40 0.98 0.70 0.84
NO;3;-N 0.35 0.70 0.56 1.40 0.70 0.28 0.00 0.00
BM + T +S + neutral WCF NN 1.24 1.40 0.98 0.84 098 1.12 0.70 0.56
NO;-N 0.72 0.98 0.42 1.40 1.12 0.28 0.00 0.14
M NH,-N 2.61 546 5.04 3.78 3.22 3.50 3.36 2.66
NO;-N 0.24 0.70 0.14 1.26 698 0.28 0.00 0.56
CM +T NH-N 2.22 490 392 294 2.66 2.10 0.56 0.70
NO;-N 0.36 0.42 0.70 1.26 0.98 0.14 0.70 0.98
CM + T + acidic WCF NH-N 2.75 448 196 2.94 3.92 4.62 3.36 3.36
NO;-N 0.22 1.26 0.70 0.42 0.28 0.14 0.56 1.26
CM + T + neutral WCF NH,-N 1.57 532 4.76 4.62 3.78 3.92 2.66 1.54
NO;-N 0.24 0.14 0.42 0.14 0.42 0.42 0.28 1.40
CM+T+S NH,-N 194 434 4.76 4.62 490 3.22 0.84 0.28
NO;-N 0.41 0.28 0.42 0.28 0.70 1.12 0.84 0.28
CM +T +S + acidic WCF NH-N 2.48 4.20 5.04 5.88 6.72 5.32 2.80 1.26
NO;-N 0.45 0.42 0.98 0.56 0.70 0.14 1.26 1.54
CM +T+S + neutral WCF NHi-N 171 434 5.32 S5.18 4.20 5.74 6.58 1.40
NO;-N 0.39 1.26 0.28 0.14 0.56 0.56 0.28 0.42

BM: Biogas manure, T: Taflla, acidic WCF: Acidic water capture fertilizer,
neutral WCF: Neutral capture fertilizer, S: Sulfur, CM: Chicken manure.
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Table 6. Effect of some soil amendments and their combination on
leaching nitrogen forms through calcareous soil columns

N-form Number of leachates

(ppm) 1 2 3 4 5 6 7 8
NH-N 347 1.68 2.24 2.24 1.68 1.82 098 0.84
NO;-N  0.24 1.26 1.82 1.26 0.70 0.14 070 0.56
NH,-N  3.23 1.68 2.24 196 2.52 1.96 1.68 0.84
NOs-N  0.69 154 2.24 2.38 0.28 0.14 0.42 0.42
NH,-N 299 1.40 1.68 1.82 1.96 1.82 1.12 0.70
NO;-N  0.75 1.26 1.68 0.42 0.28 0.56 0.28 0.00
NH-N 344 2,10 1.96 2.10 2.24 098 1.40 0.84
NO;-N  0.16 0.70 0.28 1.54 0.28 0.14 0.84 0.14
NH,-N  3.61 1.82 3.08 1.68 1.82 0.84 0.98 0.98
NO;-N 219 0.70 1.12 0.98 0.28 042 0.56 0.56
NH,-N 279 1.26 1.82 1.68 2,10 1.12 {.40 1.12

Treatments

Control

BM

BM+T

BM + T + acidic WCF

BM + T + neutral WCF

BM+T+S .

NO,-N 0.40 2.10 042 0.14 0.70 0.14 0.00 0.14
BM + T + S + acidic NHeN 3.2 1.26 2.10 1.40 1.82 0.84 1.40 0.98
WCF NOs-N 390 1.54 0.28 0.84 0.28 0.42 0.00 0.28

NH-N 3.52 1.68 1.68 1.68 1.96 0.70 1.26 0.98
BM + T +S +neutral WCF _ * ’

NO;-N  3.13 2.38 1.40 2.38 0.28 0.84 0.28 0.42
M NHo-N  4.04 1.82 196 3.50 1.54 1.26 1.26 1.26
’ NO;-N 038 0.70 1.82 0.42 0.14 0.14 0.28 0.00
CM 4T NH-N 3.65 2.66 2.32 3.08 2.24 1.26 1.68 1.26

NO;-N 271 0.56 0.42 1.82 0.84 0.14 0.14 0.28
NH,-N 7.01 1.96 2.10 2.24 238 098 1.26 1.33
NO;-N  2.17 0.42 0.28 1.68 0.14 0.14 0.00 0.24
NH-N 289 1.82 252 392 1.82 1.54 1.54 0.84
NO:-N  0.70 0.56 1.54 0.28 0.42 0.42 0.00 0.00
NN 401 1.82 1.12 5.04 3.50 1.12 224 0.84
NO;-N  0.58 0.42 1.82 0.50 0.14 0.70 0.14 0.00
NH,-N 337 1.68 1.82 490 2.1 0.84 1.54 0.00
NOs;-N 077 0.70 1.26 0.56 0.28 0.56 042 0.00
NH&-N 456 1.68 3.08 4.34 2.80 0.84 1.26 1.12
NO;-N  3.24 0.84 0.56 0.56 0.14 0.42 0.28 0.00
BM: Biogas manure, T: Taflla, acidic WCF: Acidic water capture fertilizer.
neutral WCL: Neutral capture fertilizer. S: Sulfur, CM: Chicken manure.

CM + T + acidic WCF

CM + T + neutral WCF

CM+T+S

CM + T+ S +acidic WCF

CM +T + S+ neuatral WCF
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Tleamens a Tirsmens

Fig. 1. Leaching of (NH;+NO;3)-N through sandy soil columns as
affected by the application of some soil amendments

0 e e e e ]

Fig. 2. Leaching of (NH, +NO5)-N through calcareous soil columns
as affected by the application of some soil amendments
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leached NO;-N in the seventh and
eighth were observed with no
addition of soil amendments. In
this respect, using taffla material,
clemental sulphur, and chicken
manure affected the CEC, pH and
consequently the availability of
nitrogen forms as reported by
Salem (2004), Wahdan er al.
(2005) and Abdel-All et al. (2007).

Nitrate - Ammonium (NO; —
N /NH," - N) Ratio

Sandy soil

Nitrate-ammonium ratio for the
different treatments was calculated
according to thc amounts of
ammonium and nitrate in the
leachates.

The results in Table 7 indicate
that the highest mean values of the
ratio were (.67 using biogas
manure and 0.24 with chicken
manure. In the first leachate, the
greatest ratio was found under the
trcatment of  biogas  manure
combined with taffla matenial or
combined with taffla and acidic WCF.

In the second and third
leachates, the highcst ratio were
found under the treatments of
control or BM, respectiviely.
While the addition of chicken
manure, the highest ratio was
observed with CM + T -+ acidic
WCF, and CM+ T+ acidic WCF,
respectively.

Merwad, et al.

In the fourth and fifth leachates,
the greatest ratios were found
under the addition of bilogas
manure combined with taffla
material and under BM+ T+ S+
neutral WCF treatments,
respectively.

In the sixth and seventh
leachates, the greatest ratio was
found with the treatment of (BM +
T+ S + acidic WCF) and (BM~+T),
respectively. On the other hand,
addition of chicken manure gave
the highest ratio under the addition
of chicken manure combined with
taffla material or with CM +T,
respectively.

In the final Icachate (8 weeks),
the greatest ratio was found under
the treatment of (BM T + S). On

the other hand, addition of chicken
manure,the highest ratio under the

treatment of (CM + T).
El-Sherbieny et al  (1986)
studied the activity index and

leachcability of some controlled -
releasc nitrogen fertilizers and
their availability in sandy soil and
they stated the mean values of the
nitrate ammonium ratio ranged
from 0.38 to 0.88.

Calcareous soil

Data presented in Table 8 show
the highest mean values of the ratio



Zagazig J. Agric. Res., Vol. 36 No. (3) 2009

Table 7. Nitrification

efficiency of leacheable nitrogen
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in the

intermittent leaching through sandy soil columns as affected

by testd soil amendments

Treatments

Number of leachates

5

&~

3

4

5 6 7 8

Control

BM

BM +T

BM + T + acidic WCF
BM + T + neutral WCF
BM+T+S

BM + T + S + acidic WCF
BM + T + S + neutral WCF
CM

CM+T

CM + T + acidic WCF
CM + T + neutral WCF
CM+T+S8S

CM +T + S+ acidic WCF

CM+ T+ S +ncutral WCF

0.17
0.15
0.66
0.66

0.33
0.20
0.15
0.56
0.11
0.19
0.1
0.18

0.21
017

0.25

2.22 113 0.15

1.37
0.66
0.66

0.56
0.60
0.50
0.70
0.13
0.09
0.28
0.03

0.06
0.1

0.29

1.5
0.57
0.43

1.0
1.43
0.44
0.43
0.03
0.18
0.36
0.09
0.09
0.19

0.05

1.43
4.0
2.80
2.16
1.50
1.67
1.67
0.33
0.43
0.14
0.03
0.06
0.10
0.03

0.00 0.00 0.13 0.00

0.50 0.09 0.20 0.00
0.54 0.22 0.25 0.00
0.66 0.00 0.14 0.25

0.78 0.11 0.20 0.33
0.89 0.13 0.00 1.50
0.50 0.28 0.00 0.00
1.14 0.25 0.00 0.25
0.30 0.08 0.00 0.21
0.37 0.07 1.25 1.40
0.07 0.03 0.17 0.38
0.11 0.11 0.11 0.91

0.14 0.35 1.0 0.25
0.10 0.03 0.45 1.22

0.13 0.10 0.04 0.30

BM: Biogas manure, 1: Taflla. acidic WCF: Acidic water capture fertilizer,
neutral WCF: Ncutral 0.08capture fertilizer, S: Sulfur, CM: Chicken manure.
N.E: Nitrification efficiency (N.E=NQ:-N/ NH;-N ratio).
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Table 8. Nitrification efficiency of leacheable nitrogen in the
intermittent leaching through calcareous soil columns as
affected by some soil amendments

Number of leachates

Treatments

1 2 3 4 5 6 7 8
Control 0.08 0.75 0.81 0.56 0.42 0.06 0.71 0.67
BM 0.22 0.92 1.0 1.21 0.05 0.07 0.25 0.50
BM~+T 0.24 0.90 1.0 0.23 0.14 0.31 0.25 0.00
BM + T + acidic WCF 0.04 0.33 0.14 0.73 0.13 0.14 0.60 0.17
BM + T + ncutral WCF 0.77 0.38 0.36 0.58 0.15 0.50 0.57 0.57
BM+T+S 0.15 1.70 0.33 0.08 0.33 0.13 0.00 0.13

BM + T+ S + acidic WCF 1.27 1.22 0.13 0.60 0.15 0.50 0.00 0.29

BM + T + S + neuntral WCF  0.88 1.42 0.83 1.42 0.14 1.20 0.22 0.43

M 0.10 0.38 0.93 0.12 0.09 0.11 0.22 0.00
CM+T 0.73 0.21 0.17 0.59 0.38 0.11 0.08 4.50
CM + T + acidic WCF 0.32 0.21 0.13 0.75 0.06 0.14 0.00 0.33
CM + T + neutral WCF 0.24 0.31 0.61 0.07 0.23 0.27 0.00 0.00
CM+T+S 0.14 0.23 1.63 0.11 0.04 0.63 0.06 0.00

CM + T + S+ acidic WCF  0.25 0.42 0.69 0.11 0.13 0.67 0.27 0.00

CM + T+ S+ neutral WCF  0.70 0.50 0.18 0.13 0.05 0.50 0.22 0.00

BM: Biogas manure, T: Taflla, acidic WCF: Acidic water capture fertilizer, neutral
WCF: Neutral capture fertilizer, S: Sulfur, CM: Chicken manure, N.E: Nitrification
efficiency (N.E=NO;-N/ NH,-N ratio)
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were 0.48 under the addition of

biogas manure and 0.36 with
chicken marure. In the first

leachate, the greatcst ratio was
obscrved under the treatment of
biogas manure combined with
taffla material, sulfur and acidic
WCF. On the other hand, addition
of chicken manure gave the
highest ratio under the addition of
chicken manure combined with
taffla material.

In the second leachate. the
highest ratio was observed due to
the addition of (BM + T+ S).
Regarding to the addition of
chicken manure, the greatest ratio
was found with the treatment of
chicken manure combined with
taffla material and sulphur.

In the fourth leachate, the
greatest ratio was found under the
treatment of (BM + T+ S + neutral
WCF). Conceming to the addition
of chicken manure the highest
ratios was observed with (CM + T
+ acidic WCF). In the sixth and
scventh leachatcs, the greatest ratio
were found under the treatments of
(BM + TM + S + neutral WCF)
and control treatments,
respectively. While the addition of
using chicken manure gave the
greatest ratio under (CM + TM+ S
+ acid WCF).These results may be
due to the effects of chicken

manure and taffla material in
improving the soil properties and
increasing the ratc of nitrification
process as recorded by Abdel-
Samad, and Eid (1995), Negm et
al. (2003) and Dahdouh er al
(2004).

Residual Available Nitrogen
in Soil
Sandy soil

Regarding to the residual
available-N, (NH; + NOs) -- N in
the soil after the intermittent
lcaching, data in Table 9 showed
that in the case of biogas manure,
the highest valuc of residual
available - N was observed under
the addition of (BM + T) in the
layer of (20 — 30 cm) while the
lowest value was found under the
addition of (BM + T+ S + neutral
WCF) in first soil layer of (0 — 10
cm). Concerning the effect of
chicken manure the greatest value
of residual available — N was
observed under the addition of
(CM + T + acidic WCF) in the
layer (20 -- 30 cm), while the
lowest valuc was found under the
treatment of (CM + T) in the layer
(10 -20 cm) or (CM + TM + S +
acidic WCF) in the first layer, (0
10cm). These rcsults may be
attributed to the effect of organic
manurc on the exchange capacity
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and soil reaction as rcported by
Basyony, (2002) and Negm et al.
(2003).

It is obvious from the obtained
data in Table 9 that in the case of
biogas manure, the greatcst value
of residual NHs — N was found
under the addition of (BM + T) in
the third laycer (20 — 30 cm) while
the lowest value was found with
(BM + T + S) in the first layer (0 —
10 ecm) or BM + T + S + acidic
WCF in the second layer (10 — 20
cm). On the other hand, undcr
chicken manurc addition, the
highest value was obscrved with
(CM + T + acidic WCF) in the
third layer (20 — 30 cm), while CM
individually gave the lowest value
of NHg4-N in the the layer of (0-
10cm).

Taking the residual NO; — N in
thc soil after the intermittent
leaching, into consideration, data
in Table 9 show that in the case of
biogas manure the highest value of
residual NO; — N was noticed with
the control treatment in the layer
(20-30 cm)or with (BM + T + S
)in the first layer (0 - 10 cm),
whitc the lowest value was found
with control in the layer of (0 -10
cm) or BM treatment in layers (0 -
10 cm).On the other hand, using
chicken manure, the highest value
was found with the addition of
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(CM + T + § + neutral WCF) in
the layer (20 — 30 cm) while the
lowest was found with CM
individual m layer of (10 - 20 cm)
and (20 - 30 cm) or (CM + T) in
layer of (10 — 20 cm) and (20 — 30
cm) or under the addition of (CM
+ T + S + acidic WCF) in first
layer of (0 -~ 10 c¢cm). Dahdouh et
al. (2004) reported that chicken
manure application increased the
values of available nitrogen
remained in the soil afier leaching
through soil columns.

Calcareous soil

According to the results in the
present study, data in Table 9 show
that in the case of biogas manure,
the treatment of BM+T+S in the
tayer of (20-30cm) gave  the
highest valuc of (NH4+NO3)-N
,while the lowest value was found
with (BM + T + neutral WCF)
treatment in the layer of (10 -- 20
cm). On the other hand, using
chicken manurc, thce highest value
was attained with CM individual in
the soil layer of (20 - 30 cm),
while treating so1l with (CM + T +
S + acidic WCF) gave the lowest
available - N 1n the layer of (10 -
20 cm). That may be due to the
effect of organic manure and taffla
material on  increasing  the
available N as confirmed by
Dahdouh et af. (2004).
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Table 9. Residual available N-forms (ppm) in the different layers of
sandy and calcareous soil columns at the end of interimittent
leaching as influenced by some soil amendments

Soil depth Sandy soil Calcareous soil
[em}  NHAN (NHANO,;)-N NO;-N NH=N (NH+NO3) -N NO-N
0-10 5250 52.50 0.00 56.70 60.90 4.20
Control 10-20 37.80 50.40 12.60 52.50 52.50 0.00
20-30 25.20 42.00 16.80 60.90 60.90 0.00
0-10 63.00 63.00 0.00 44.10 60.90 16.80
BM 10-20 42.00 42.00 0.00 42.00 50.40 8.40
20-30  67.20 67.20 0.00 54.60 54.60 0.00
0-10 37.80 48.30 10.50 54.60 58.80 4.20
BMHT 10-20 37.80 48.30 10.50 56.70 56.70 0.00
20-30 81.90 81.90 0.00 56.70 56.70 0.00
0-10 39.90 44.10 420 5250 60.90 8.40
BM+T+ acidic WCF 10-20 44.10 50.40 6.30 52.50 63.00 10.50
26-30 56.70 56.70 0.00 52.50 52.50 0.00
0-10 39.90 4410 4.20 5040 50.40 0.00
BM+T+ neutral WCF 10-20 42.00 48.30 6.30 46.20 46.20 0.00
20-30 63.00 63.00 0.00 56.70 56.70 0.00
0-10 25.20 39.90 1470  42.00 60.90 18.90
BMHT+S 10-20 29.40 42.00 12.60 5040 50.40 0.00
20-30 44.10 14.10 0.00 84.006 84.00 0.00
. 0-10 33.60 42.00 8.40 6090 60.90 0.00
BM+T+5+ acidic WCF  10-20 25.20 3990 1470 60.90 67.20 6.30
20-30 37.80 44.10 6.30 65.10 65.10 0.00
0-10 31.50 35.70 4,20 42.00 56.70 14.70

Treatments

BMHT+S5+ neutral WCF - 10-20  39.90 39.90 0.00 42.00 56.70 14.70
20-30 42.00 42.00 0.00 05.10 79.80 14,70
0-10 2730 42.00 14.70  60.90 60.90 0.00
(47} 10-20 42.00 42.00 0.00 147.00 153.30 6.30

20-30 52.50 52.50 0.00 134.40 182.70 48.30
0-10 37.80 48.30 10.50 67.20 67.20 0.00
CM+T 10-20 39.90 39.90 0.00 86.10 100.80 14.70
20-30  46.20 46.20 0.00 69.30 69.30 0.00
0-50 42.00 56.70 1470  52.50 52.50 0.00
CM+T+ acidic WCF 10-20 4200 60.90 18.90 149.10 149.10 0.00
20-30 o65.10 94.50 2940 92,40 92.40 0.00
0-10 4410 44.10 0.00 54.60 86.10 31.50
CM+T+ neatral WCF 10-20 44,10 54.60 10.50  79.80 84.00 4.20
20-30 42.00 60.90 18.90 142.80 142.80 0.00
0-10 4410 63.00 18.90 60.90 60.90 0.00
CM+T+S 10-20 42.00 56.70 1470 60.90 98.70 37.80
20-30 5040 65.10 14.70 102,90 102.90 0.00
0-10 3990 39.90 0.00 42.00 50.40 8.40
CM+T+S+ acidic WCF 10-20 58.80 65.10 6.30 44,10 44.10 0.00
20-30 39.9¢ 50.40 10.50 65.10 65.10 0.00
0-10 42.00 52.50 10.50 60.90 60.90 0.00
CM+T+S+ neutral WCF - 10-20  42.00 60.90 18.90 46.20 46.20 0.00
20-30 58.80 90.30 31.50 134.40 134.40 0.00

BM: Biogas manure, T: Taffla. Acidic WCF: Acidic water capture fertilizer, neutral
WCF: Neutral capture fertilizer, S: Sulfur, CM: Chicken manure
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In addition, the present results
in Table 9 show that in the case of
blogas manure, the greatest value
was observed with the addition of
(BM + T + S) in the layer of (20 —
30 cm), and with the addition of
BM individual in layer of (10 ~ 20
cm), while the addition of BM
combined with taffla material and
sulfur in layer of (0 — 10 cm) gave
the lowest ammonium nitrogen
value. On the other hand, using
chicken manure the value was the
highest with the addition of (CM +
T + acidic WCF) in layer of (10 —
20 cm), while the lowest valuc was
found with the addition of (CM +
T + S + acidic WCF) in the upper
the layer of (0 — 10 cm). Khater er
al. (2002) and Negm et al. (2003)
reported that application of some
organic amendments increased the
available — N and led to an
improvements in soil properties.

In thc present study, it was
noticed that in the case of biogas,
the highest value of residual NO3
— N was found with the addition of
( BM + T + 8) in layer of (0 — 10
cm), while the lowest value was
found with BM mndividual in layer
of (20 — 30 cm) or with the
addition (BM + T) in the layer of
(10 - 20 cm) and (20 — 30 ¢cm).On
the other hand, under using
chicken manure the greatest value

was observed with CM individual
in the layer of (20 — 30 cm) while
the lowest value was found with
CM in the layer of (0 — 10 ¢cm) or
(CM+ T) in the layer (0 — 10 cm).
These results may be due to the
effect of taffla materials and WCF
which  increased CEC  and
available N as a result of lowering
pH values as rcported by FEl-
Shanawany et al. (1994) and
Osman Fatma et al. (2004).

Nitrification Rate (%)

Sandy soil
Nitrification  efficiency  as
percentage was calculated

according to the following
equation NOs; — N / (NH4 + NO;3) —
N. 100. Data presented in Table 10
showed that the highest value of
nitrification rate was found with
the addition of (BM + TM + §) in
the layer of (0 — 10 cm). On the
other hand, the values were
declined in the third layer (20 — 30
cm), with the same treatment.

Using chicken manure, data
show that the highest value was
found with the addition of chicken
manure individual in the layer of,
(0 - 10 cm), while in the layers of
(10 — 20 cm) and (20 - 30 cm) the
greatest value of nitrification rate
was found with the addition (CM +
T + acidic WCF).
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Calcareous soil

According: to the obtained
results of Table 10, the greatest
value of nitrification ratc was
found under the addition of (BM +
T + S) in the upper layer of (0 -
10cm), while i the sccond layer of
(20 — 30 cm). the highest rate was
shown with the addition of (BM +
T + S+ ncutral WCF). On the
other hand, the valucs wecre
declined in the layer of (20 — 30
cm). Using chicken manure the
greatest value was found with the
addition of (CM + T + ncutral
WCF) in layer of (0 — 10 ¢m), in
the layer of (10 — 20 cm) the
highest value was recorded under
the addition of CM + T + S. On
thc other hand, the valucs were
declined in the third layer (20 - 30
cm).

Accumulated Leached N-

forms
Sandy soil

[t 1s obvious from the obtained
results in Figs. 3 and 4. That in the
case ol biogas manure afler two
weeks, the accumulated NH4-N in
the Icachate was the highest in the
trcatment ol  (BM+T+S-+acidic
WCF), while the lowest value was
found under the treatment of (BM
+ T + neutral WCF). In the case of
chicken manurc, thc greatest
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values were found under the
treatment  of chicken manure
individual, while the lowest value
was found in the treatment ol (CM
+ T+ S + neutral WCEF).

In the casc of biogas manure,
the accumulated NH;-N i the
leachate afier four weeks was the
highest under the trcatment of BM
+ T+ § + acidic WCF, while the
lowest value was found in the
treatment of (BM + T+ neutral
WCF).

These results may be duc to the
cffect of chicken manure, taffla

malcrial, and  walcr  capture
fertilizer which affected the
propertics  of soil and then

nitrification process as indicated
by Khater er al. (2002) and Osman
Fatma ¢t af. (2005).

As regard to chicken manure
application,the accumulated NH;-
N m the leachatc was the highest
under the treatment of (CM + T +
acidic WCF), while thc lowest
valuc was found with the addition

of (CM + T + acidic WCF) .

As regard to of biogas manure,
afler sixth weeks, the accumulated
ammonium 1n the leachate was the
greatest in the trcatment of control,
while the lowest value was found
with BM + T + S + neutral WCF.
On the other hand, 1n the case of
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chicken manure, the highest value
was found in the treatment of CM
+ T +S + acidic WCF, while the
lowest onc was found with CM+T
treatment.

After eight wceks of
intermittent leaching, the
accumulated leached ammonium

was the greatest in the treatment of
control or  biogas  manure
individual while the lowest was
found with (BM + T+ S + neutral
WCF). Using chicken manurc the
greatest value was attained with
(CM + T+ S + neutral WCF),
while the lowest value was found
in the treatment ot (CM =+ T). In
the case of biogas manure, after
two weeks, the accumulated nitrate
— N in the leachate was the highest
in the treatment of control while
the lowest value was found with
(BM + T or BM + T + S + neutral
WCF). On the other hand, using
chicken manurc, the greates valuc
was found with (CM + T + § +
neutral WCF), while the lowest
value was found with (CM + T +
neutral WCF) treatment.

After sixth weeks, in the case of
biogas manure, the greatest value
of NO;-N was found under the
biogas nmanure individual
treatment, while the lowest value
was obscrved under the treatment
of (BM + T+ S + acidic WCF). On
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the other hand, using chicken
manure, the accumulated NO:— N
in the leachate was the greatest
under thc treatment of chicken
manure + taffla material, while the
lowest value was found under the
addition of (CM + T + neutral
WCF).

As regard to biogas manurc,
after cight weeks, the accumulated
NOs-N in the leachate was the
greatest under the treatment of
biogas manure, individual while
the lowest value observed under
the treatment of (BM + T + S +
acidic WCF). On the other hand, in
the case of chicken manure
addition the greatest was found
under the treatment of (CM + T+ S
+ acidic WCF), while the lowest
value was found with the addition
of (CM + T + neutral WCF).

Afier eight weeks, in the case ol
biogas manure the accumulated
(NH,+NQO;) - N was the highest
under the treatment of biogas
manure individual, whilc the
lowest valuc was found with the
addition of (BM + T + S + acidic
WCF). On the other hand, using
chicken manure the accumulate
available — N under thc leachate
was the greatest in the treatment of
CM + T + S + acidic WCF, while
the lowest was found under the
addition of (CM + T).
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Basyony (2002), Negm et al.
(2003) and Wahdan et al. (2005)
mentioncd that organic material.
sulfur and taffla  application
increased thc available nitrogen
forms and affected CEC and pH

valucs.
Calcareous soil

Results of accumulated N
torms leached through calcareous
o1l columns arc illustrated in Figs.
Sand 6. In the casc of biogas
manurc, after two weeks, the
accumulated NHy-N in the leachate
was the Thighest under the
treatment of (BM + T+ neutral
WCF), while thc lowest was found
under the treatment of (BM + T +
S). On the other hand, using
chicken manurc, the accumulated
NH4-N under the leachate was the
greatest in the treatment of (CM +
T + acidic WCF), while the lowest
was found under the addition of
(BM + T + neutral WCF).

After sixth weeks, in the case of
biogas manure, the accumulated
NH4s-N in the leachate was the
greatest under treatment of biogas
manure individual while the lowecst
was observed due to the trcatment
of (BM + T+ S + neutral WCF).
On the other hand, using chicken
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manure the highest valuc was
found with the addition of (CM +
T + S), while the lowest value was
observed with thc addition of
chicken manure individual.

After eight weeks, in the case of
biogas manure, the accumulated
NH4-N in the leachatc was the
highest under the treatment of
biogas manurc individual, while
the lowest value was found with
thc addition of (BM + T + S +
acidic WCF). On the other hand,
using chicken manure, the greatcst
value was found with the addition
of (BM + T + S), while the lowest
value was found with the addition
of chicken manure individual.

In the case of chicken manure.
the values were the highest with
chicken manure combined with
TM+ S + neutral WCF, while thc
lowest value was found with the
addition of chicken manure
individual. These results
confirmed with those stated by
Abdcl- All et al., (2007).

WCre

In general, treating soil with
(BM + T + S + neutral WCF) gave
the greatest values of accumulated
leached nitrogen forms from
second to eighth.
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Table 10. Nitrification rate (%) in the different lavers of sandy and
calcareous soil Columns at the end of intermittent
leaching as affected by investigated Soil amendments

Sandy soil Calcareous soil

Treatments Soil depth(cm)

0-10 10-20 20-30 0-10 10-20 20-30

Control 0.00 25 40.00 6.89 0.00 0.00
BM 0.00 000 000 275 16.66 0.00
BM+T 217 217 060 7.14 000 0.00
BM + T + acidic WCF 95 125 0.00 1379 16.66 0.00
BM +T + neutral WCI 95 13.04 0.00 000 0.00 0.00
BM+T+S 36.8 30 000 31.03 0.00 0.00

BM+T+S+ acidic WCF 20 36.84 14.28 000 937 0.00
BM+T+S +neatral WCF 1176 0.00 0.00 259 259 1842

CM 35 0.00 000 000 410 2643
CM+T 2173 0.00 0.00 0.00 1458 0.00
CM + T + acidic WCF 26 3103 3.1t 0.00 0.00 0.00
CM+ T+ neutral WCF 0.00 19.23 31.03 3745 5.00 0.00
CM+T+S 30 26 226 000 3829 0.00

CM+T+S + acidic WCF 000 967 208 1666 0.00 0.00
CM +T+S+ neutral WCF 20 31 319 0.00 0.00 0.00

BM: Biogas manure. T: Taflla, acidic WCF: Acidic water capture [ertilizer,
neutral WCFE: Neutral capture fertilizer, S: Sulfur, CM: Chicken manure
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leaching through sandy soil coulombs treated with different
soil amendments
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soil amendments
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Fig. 5. Accumulated leacheable N-forms as a result to intermittent

leaching through calcareous soil coulombs treated with
different soil amendments
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