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ABSTRACT

It is well known that large percentages of nitrogen in the form of nitrate anions
leach through soil especially when excessive amounts are applied to soil.

Plant intake of nitrate is not fast enough to recover all the excessive amounts
of nitrates from plants root zone. The relative slow utilization of nitrate by plants allow
losses of nitrates by leaching out the root zone. On the other hand, ammonium cation
is adsorbed by soil colloids, so it does not leach out of soil . Nitrification of NH*4 to
NOs in soil is also a source for nitrate .

The aim of the present investigation was to look for how to reduce this risk and
at the same time increase the economic reflect of the nitrogen unit in the soil by using
organic manure treatment (town refuses [TR] , farmyard manure [FYM]), and
biofertilizer (Nitrobin).

Two pot experiments were conducted during the successive growing seasons
of 1996/97 and 1997/98 at El-Serw Agriculture Station - Damietta. Each pot was filled
with 15 kg of a sandy soil obtained from El-Rakabia.

The experiment were designed as split-split plot , two treatments of microbial
inoculation (lo and I1) assigned the main plots. Five forms and levels of organic
manure treatments (Control, 5g FYM, 10g FYM, 5g TR and 10g TR / kg soil) occupied
the sub-plots, while, the nitrogen fertilizer levels (No, N2o, N4o, and Nso mg N / kg soil)
occupied the sub-sub plots . The total number of this trial were 40 treatments. Each
treatment was replicated five times, hence 200 containers were conducted.

The obtained results could be summarized as follows:-

Biofertilization of wheat grains by Nitroben and organic manure additions caused
significant increases in the mean values of wheat dry weight (g/plant) during
both seasons.

Significant decreases in leached NO3 and NH*s-N in drainage water were
recorded due to biofertilization and manure application.

Nitrogen uptake high significantly increased due to both Nitrobin inoculation and
manure treatments.

The highest means of utilization rate (UR) of applied nitrogen were produced due
to organic manure additions.

Increasing the applied-N fertilizer tended to reduce the N-utilized percent.

The obtained results illustrate the beneficial effects of bio and organic
fertilization on reducing the adverse environmental impacts of inorganic nitrogen in
agro-ecosystem.

INTRODUCTION

There is a need to develop and adopt economical and efficient N
management strategies that conserve natural resources while minimizing
adverse environmental impacts (Hargrove et al., 1988). Pollution concern,
public criticism, and the desire to cut input costs have prompted some
producers to reduce N fertilizer applications and make more efficient use of



organic N sources produced on-farm (legumes, green manure, animal
manure, and crop residues).

In the absence of inorganic fertilizers, N availability depends on the
soil's N cycling capacity. Because most of the reactions involved in the N
cycle are biologically mediated, the size and activity of soil microbial
populations play an important role in N supply. Long-term applications of
manufactured N fertilizers result in soils that have lower biological activity
relative to soils that have received repeated additions of organic materials
(Collins et al., 1992; Dick et al., 1988; McGill et al., 1986 and Bolton et al.,
1985).

Nitrogen from both manure and mineral fertilizer is exposed to leaching
through soil profile as NO-3 and may potentially contaminate the ground water.
Several studies reported the occurrence of higher soil profile nitrate or greater
leaching of nitrate from mineral fertilizer N than from manure (Kimball et al.,
1972 and Comfort et al., 1987).

Kaloosh and Koreish (1995) reported that the addition of organic
manure fertilizer decreased the level of nitrate in leached water under the root
zone, and has a good effect on plant growth (wheat). This indicate the slow
release of almost all the essential nutrient from organic fertilizer.

The collected city refuse represents one of the cheapest wastes that
could be utilized for manuring. At the same time, the injuries of the city refuse
can be overcome (Meshref et al., 1994)

On the other hand, recent studies by many authors showed that the
microbial inoculation of wheat grains with the free living N2-fixing bacteria
enhanced the N-fixation and consequently encourage the growth and yield of
wheat (Pozzo et al., 1993; Elgala et al., 1995; Fares, 1997 and El-Naggar,
1999). Kaloosh and Koreish (1995) also stated that the total leached nitrate
was greater with NHsNOs addition treatment than with either microbial
inoculation or manure application.

Therefore, the following investigation aims to study the differential
responses of wheat (Triticum sativum) to the combined effects of
biofertilization (Nitrobin inoculation), organic manure amendments, N-levels
and their interactions. Plant growth, dry matter accumulation, nitrogen uptake,
and leaching NO3-N and NH*s-N at different stages of growth (30, 60 and 90
days after sowing) were also studied during two growth seasons (1996/97 and
1997/98).

MATERIALS AND METHODS

Two pot experiments were conducted at the greenhouse of El-serw
Agric. Res. St. during the successive growing seasons of 1996/97 and
1997/98. A split-split plot design with five replicates was adopted. The main
plots were occupied by two Nitrobin inoculation treatments (lo: without
inoculation and I1: with Nitrobin inoculation)., while, five organic manure
treatments were assigned to the sub-plots (Oo: without addition, , O1: 5¢g
farmyard manure (FYM) per 1 kg soil, Oz2: 10 g FYM/ kg soil, Os: 5g / kg soil
town refuses manure (TR), and Oa4: 10g / kg soil TR). The sub-sub plots were
assigned to four N-fertilizer rates (No, N2o, N4o and Nso mg/kg soil)..



The total number of this trial are (I x O x N) = 2 x 5 x 4 = 40 treatments.
Each treatment was replicated five times to give a total of 200 pots.

The experimental was carried out in plastic pots of 15 cm diameter and
50 cm height. The bottom of each pot was prepared with an orifices to
facilities drainage. The orifices were covered by glass wool followed by 3 cm
layer of washed fine gravels. Each pot contained 15 kg air dry sandy loam soil
collected from El-Rakabia village.

The experimental used soil were collected from El-Rakabia village,
Domitta Governorate. The soil is sandy loam in texture that contains 59%
sand, 21% silt and 20% clay. The EC value of the saturated extract was 0.53
dS/m, while the pH was about 8.11 in the 1:2.5 soil water suspension. The
organic matter content and CaCOs were 0.29 and 1.2%, respectively. The
physical and chemical properties of the investigated soil were estimated
according to Page et al. (1982).

The pots were regularly irrigated with tap water up to the field capacity
for two weeks then during the next two weeks irrigation was added to reach to
the saturation point (70%) in order to get the leachates.

During the growth stages, three plant samples were taken periodically
after 30, 60 and 90 days from sowing. The plant materials were oven dried at
70°C then crushed and kept to analysis.

Drainage water was collected from each pot 3 times during the season
(monthly) to determine the concentration of leached NH*4-N and NO-s-N ions
in the drainage water.

Ammonium and nitrate concentration in soil was determined by
Magnesium oxide - Devarda Alloy method (Black, 1982).

The dry materials of plant organs (oven dry basis) were wet digested
with an H2SO4-HCIO4 mixture as described by Peterburgski (1968). Nitrogen,
was determined in the digestion according to the micro-kjeldahl method
(Jackson, 1967).

Important properties of both farmyard manure and Dammita’s city
refuse were determined according to the methods reported by Page et al.
(1982). Table 1 shows the main characteristics of the two manures.

Table 1. Some chemical properties of the used organic manures.

Organic Total Total | C: N Total | Total pH EC

matter C (%) [ N (%) | ratio P K dSm-?
Dammitta’s | 15.30 | 1.08 14.2 1.23 0.75 7.82 0.82
city refuse

Farm yard 14.45 | 0.83 20:1 0.36 2.10 8.53 0.63
manure

100 ml of drainage water were taken from each pot at every sample
date to determine the concentration of leached nitrate and ammonium
according to the methods reported by Black (1982).

Utilization rate of applied nitrogen (UR):



Finck (1982) suggested the value of UR% to evaluate the fertilizer use
efficiency by different plants. He used the following equation to calculate this
value:-

Total removed! - removed from soil reserves?
UR% = x 100
Nutrient amount of fertilizer®

Where:-
Total removal from fertilizer and soil reserves (plant uptake).
Removal from soil reserves (The uptake of the control treatment).
Quantity of the applied nitrogen.

All data were statistically analyzed according to the technique of
analysis of variance (ANOVA) and the least significant differences (L.S.D.)
method was used to test the difference between the treatment means as
published by Gomez and Gomez (1984). All statistical analysis were
performed using analysis of variance technique by means of MSTAT
Computer Software Package.

RESULTS AND DISCUSSION

I. Dry weight of wheat plants:

The results of Table 2 show the effect of Nitrobin inoculation, organic
manure treatments, nitrogen fertilization and their interaction on the dry weight
of wheat plants (g/pot) at different stages of growth during both 1996/97 and
1997/98 seasons.

1. Effect of Nitrobin inoculation:

Data presented in Table 2 show that the whole dry weight of wheat
plants (g/pot) tended to increase significantly due to Nitrobin inoculation at the
1st and 2nd growth stages during both seasons. At flowering stage (90 days
after sowing) insignificant increases were recorded due to Nitrobin inoculation
in the two seasons of experimentation. These results are similar to those
obtained by Elgala et al. (1995); Amara and Dahdoh (1997); Fares (1997) and
Galal et al. (1999).

The increase in whole dry weight of wheat plants due to Nitrobin
inoculation could be attributed to the role of the microorganisms by supplying
wheat roots with their fixed nitrogen and consequently improving the
vegetative growth. Meanwhile, the efficiency of Nitrobin as a biofertilizer was
previously recorded by Saber (1993), who ascribed such beneficial effect to
its composition of N2-fixing bacteria that acts through N2-fixation, mobilization
of certain macro- and micro-nutrients to a form available for plant absorption
and secretion a set of growth promoting substances and biocontrolling certain
soil born diseases.

Table 2. Means of dry weight (g/pot)* of wheat plants as affected by Nitrobin
inoculation, organic manure treatments, nitrogen fertilizer levels and
their interactions at different stages of growth during 1996/97 and
1997/98 seasons.



Treatments 30 days 60 days 90 days
1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98

A. Nitrobin inoculation:

Without 0.40 0.40 5.72 5.33 13.18 13.18

With 0.50 0.50 6.10 5.90 13.28 13.02
F. test * * * * NS NS
L.S.D. at 5% 0.001 0.005 0.07 0.07 -- --
B. Organic Manure tr.:

Control 0.30 0.30 5.27 4.97 11.44 11.42

FYM 5g /kg soil 0.40 0.40 5.77 5.47 13.24 12.20

FYM 10g/ kg soil 0.50 0.50 6.13 5.83 13.52 13.56

TR 5¢/ kg sail 0.40 0.50 5.83 5.66 13.54 13.32

TR 10g/ kg soll 0.60 0.60 6.50 6.17 14.38 14.98
F. teSt *% *% *% *% *% *%
L.S.D. at 5% 0.004 0.003 0.04 0.05 0.32 0.43
C. N-levels (ma/kg soil):

No 0.30 0.30 450 4.02 6.72 6.62

N2o 0.40 0.40 5.67 5.13 11.60 12.00

Nao 0.50 0.50 6.63 6.43 16.64 16.13

Nso 0.50 0.50 6.80 6.87 17.92 17.48
F. test *% *% *% *% *% *%
L.S.D. at 5% 0.003 0.004 0.05 0.05 0.23 0.28
Interaction Sign.:

AxB NS NS NS NS NS NS

AxC * NS NS * NS NS

BxC NS NS NS NS *x *x

AxBxC NS NS NS NS NS NS

* Each pot contains 10 plants.

2. Effect of organic manure treatments:

The statistical analysis indicated that organic manure treatments
produced high significantly effects on the average means of dry weight of
wheat at 30, 60 and 90 days after sowing in both seasons. This trend agrees
with the findings of Abdel-Magid et al. (1995), who indicated that the
application of organic manure increased the dry weight of wheat by increasing
rate of organic manure additions.

As shown in Table 2, the highest values of dry matter yield were
obtained due to the addition of town refuses at the rate of 10 g/kg soil at all
growth stages during both seasons. The data also show the superiority of this
manure compared to the farmyard manure. These findings may be explained
by lower C/N ratio of town residues (14.2), which increases mineral nitrogen in
soil media by reducing immobilization of native soil nitrogen or added nitrogen
by soil organisms and reducing their competition with plants on soil available
nitrogen (EI-Naggar, 1996). This explain are confirmed by increasing nitrogen
uptake by wheat plant with decreasing of C/N ratio as reported in Table 6.

3. Effect of N fertilizer levels:

Highly significant differences were noticed between the means of dry
weight (g/pot) at 30, 60 and 90 days after sowing in response to nitrogen
fertilizer levels.




The data in Table 2 also showed that the highest dry weight / pot was
achieved by the application of 80 mg N/kg soil at the age 60 and 90 days from
sowing in both seasons. The increase in dry matter of plant due to N
fertilization could be attributed to stimulation effect of nitrogen on metabolic
process in the plant. Whereas, nitrogen is an essential element for building up
dry matter in plant. Laurent and Lazzari (1991) and Zebarth and Sheard
(1992) came to the same conclusions.

4. Interaction effects:

The statistical data of Table 2 show that the interaction between A and
B as well as A x C and A x B x C were insignificant at all growth stages during
both seasons. On the other hand, the interaction of B x C was significant at 30
days and high significant at 90 days in both seasons.

The superiority of 11 X Nso in increasing the dry matter yield of wheat
could be attributed mainly to the effect of Nitrobin inoculation on increasing
the efficiency use of added fertilizer and consequently increased the amount
of adsorbed nitrogen by wheat plants (Table 5). The use of Nitrobin
biofertilizer may also help in decreasing the amount of nitrogen leached by the
irrigation water and so it could be recommended as a mean to reducing the
pollution effect of N-fertilizers

With regard to the combined addition of organic matter and inorganic
N levels, data show that the most effective treatment was TR1o X Nao..

Il. Leached NO'3-N concentration in drainage water at different stages
of wheat growth:
Data of Table 3 show the effect of Nitrobin inoculation, organic manure
treatments, N-fertilizer levels and their interaction on leached NO=3-N in
drainage water.

1. Effect of Nitrobin inoculation:

Data in Table 3 show that the means of nitrate in drainage water
tended to decrease high significantly due to Nitrobin inoculation at different
stages of wheat growth during both seasons. At 30 days, the means of
leached nitrate were 5.86, 5.56, 5.97 and 5.56 ppm for without and with
inoculation in both seasons, respectively. The highest value of nitrate (14.73
mg/pots) was obtained at the 60 days. This result agrees with the findings of
Kaloosh and Koreish (1995), who observed the decrease of NO=3-N in
drainage water due to Nitrobin inoculation.

2. Effect of organic manure treatments:

The data recorded in Table 3 showed that the means of nitrate in
drainage water tended to decrease high significantly due to increasing the
level of applied manure at 60 and 90 days age of plant growth in both
seasons. The data revealed also that the FYM always give higher values of
NO-z ions in the leachate than the city refuses manure. This result agrees with
the findings of Mercer and Elson (1992), who found that the application of
FYM reduced the rate of leaching NO-s.

3. Effect of N levels:



Results of Table 3 showed that there were positive and highly
significant effects on leached nitrate due to N fertilizer application at all
different stages in both seasons. The highest value of leached nitrate (21.39
mg/pot) was obtained at 60 days when the plant received 80 mg N/ kg soil kg
soil. This result agrees with the findings of Lars and Brink (1986).

Table 3. Means of leached nitrate (NOs-N) (ppm) in drainage water as
affected by Nitrobin inoculation, organic manure treatments,
nitrogen fertilizer levels and their interactions at different
stages of growth during 1996/97 and 1997/98 seasons.

Treatments 30 days 60 days 90 days
1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98

A. Nitrobin inoculation:

Without 5.86 5.97 14.73 14.72 9.50 9.53

With 5.56 5.56 14.11 14.22 9.27 8.99
F. test *% *% *% *% *% *%
L.S.D. at 5% 0.21 0.20 0.29 0.26 0.05 0.52
B. Organic Manure tr.:

Control 551 5.75 16.55 17.20 8.41 8.74

FYM 5g /kg soil 5.70 5.81 13.84 14.35 9.60 9.34

FYM 10g/ kg soil 5.92 5.75 13.78 13.65 9.77 9.33

TR 5g/ kg soil 5.74 5.85 13.97 13.86 9.75 9.60

TR 109/ kg soil 5.69 5.67 13.60 13.26 9.40 9.28
F. test *% NS *% *% *% *%
L.S.D. at 5% 0.12 -- 0.32 0.40 0.15 0.24
C. N-levels (ma/kg soil):

No 2.38 2.25 2.45 2.49 6.87 7.02

N2o 6.24 6.18 16.71 16.86 8.73 8.51

Nao 6.25 6.58 17.14 17.83 9.77 9.55

Nso 7.98 8.05 21.39 20.69 12.19 11.96
F. test *% *% *% *% *% *%*
L.S.D. at 5% 0.16 0.18 0.32 0.36 0.14 0.24
Interaction Sign.:

AxB NS NS NS NS NS NS

AxC NS NS NS NS NS NS

B X C *% NS *% *% *% *%

AxBxC NS NS NS NS NS NS

4. Interaction effects:
At all stages in both seasons, leached nitrate were affected significantly
or non-significantly due to the different ways of interactions (Table 3).

lll. Leached NH*4-N concentration in drainage water at different stages
of wheat growth:
Data of Table 4 show the effect of Nitrobin inoculation, organic manure
treatments, N-fertilizer levels and their interaction on leached NH*4-N on
drainage water.




1. Effect of Nitrobin inoculation:

The data in Table 4 show that the means of NH*s-N in drainage water
tended to decrease high significantly due to Nitrobin inoculation at different
stages of wheat growth during both seasons. This trend is agree with the
findings of Kaloosh and Koreish (1995), who found that Nitrobin inoculation
decreased the amount of leached NH*4-N in drainage water.

Table 4. Means of leached NH*s-N (ppm) in drainage water as affected by
Nitrobin inoculation, organic manure treatments, nitrogen fertilizer
levels and their interactions at different stages of growth during
1996/97 and 1997/98 seasons.

Treatments 30 days 60 days 90 days
1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98

A. Nitrobin inoculation:

Without 2.19 2.60 19.62 18.01 19.79 18.88

With 2.12 2.40 19.37 17.56 19.41 18.46
F. test *% *% *% *% *% *%
L.S.D. at 5% 0.06 0.06 0.06 0.27 0.13 0.32
B. Organic Manure tr.:

Control 2.02 2.39 19.66 18.89 19.80 19.78

FYM 5g /kg soil 2.22 2.73 19.63 18.11 19.80 18.94

FYM 109/ kg soil 2.15 2.42 19.54 17.20 19.51 18.59

TR 5g/ kg soil 2.26 2.53 19.55 17.90 19.65 18.65

TR 10g¢/ kg soll 2.13 2.45 19.10 16.83 19.23 18.38
F. test *% *% *%* *% *%* *%
L.S.D. at 5% 0.05 0.11 0.43 0.35 0.12 0.46
C. N-levels (mg/kg soil):

No 2.00 2.02 2.39 2.03 2.35 2.07

N2o 2.18 2.21 23.33 19.17 22.45 20.10

Nao 2.18 2.48 24.65 21.57 24.00 23.71

Nso 2.26 3.30 27.60 28.37 29.60 28.79
F. test *% *% *% *% *% *%
L.S.D. at 5% 0.06 0.08 0.65 0.47 0.18 0.34
Interaction Sign.:

AXxB NS NS NS NS NS NS

AxC NS NS NS NS NS NS

B X C NS *% NS *% * *%

AxBxC NS NS NS NS NS NS

2. Effect of organic manure treatments:

Data in Table 4 showed that the means of NH*s-N in drainage water
tended to decrease high significantly due to increasing the level of organic
manure at different stages of wheat growth in both seasons. This result
agrees with the findings of Hancarova (1993) and Mandersloot et al. (1993).

3. Effect of N-fertilizer levels:

Results in Table 4 showed that the means of NH*4-N in drainage water
tended to increase high significantly due to increasing N-fertilizer levels at
different stages of wheat growth in both seasons. This result is in harmony
with the finding of Robert et al. (1994).




4. Interaction effects:

The statistical data of Table 4 show that in both seasons, the
interaction between B x C at 30 days was insignificant and high significantly in
1996/97 and 1997/98, respectively. At 60 days, B x C had insignificant and
high significantly effects in 1996/97 and 1997/98, respectively. At 90 days, B x
C had significant and high significantly effect in 1996/97 and 1997/98,
respectively.

IV.1. Nitrogen uptake:
1. Effect of Nitrobin inoculation:

Data recorded in Table 6 indicated that the means of nitrogen absorbed
by wheat tended to increase significantly due to Nitrobin inoculation in
1996/1997 season, but the effect was insignificant in the 2nd season. The
lowest values of N-uptake were produced from uninoculated plants in the two
seasons. This result is disagree with those of Gouzou et al. (1995). They
found that the inoculation did not affect N-uptake. Meanwhile the data agree
with Mikhaeel et al. (1997), who found that the inoculation increased the
uptake of nitrogen by wheat plants. El-Mancy (1998) also found that the
inoculation of wheat grains, under chemical N, P and K fertilization gave
higher values of N concentration and uptake.

2. Effect of organic manure treatments:

Results of Table 6 showed that the addition of organic manure high
significantly increased N-uptake at all growth stages during both seasons.
These results agree with those obtained by Mikhaeel et al. (1997).

It is worthy to note that the highest values of N uptake by wheat plants
were produced due to the application of town refuses manure at the rate of 10
g/kg soil at all growth stages in both seasons. This manure has lower C/N
ratio than the FYM. This may help to reduce the competition between soil
organisms and plant root on soil nitrogen, thus mineral nitrogen would be
more liberate (available) and exist in soil media to meet plant demands.

3. Effect of N fertilization:

Results of Table 6 showed that the addition of nitrogen high
significantly affected N-uptake during both seasons. Additional doses of N
fertilizer gradually increased the amount of N obtained by wheat during both
seasons. At flowering stage (90 days after sowing), the mean values of N-
uptake were 70.48, 99.20, 112.38 and 161.56 mg/pot and 64.14, 88.19,
112.08 and 161.19 mg/pot due to the addition of 0, 20, 40 and 80 mg N/kg
soil in the 1st and 2nd seasons, respectively. These results are in agreement
with Shams EI-Din (1989), who showed that increasing N levels increased N
concentration in wheat plant at different stages. Also, Mercedes et al. (1993)
found that N uptake efficiency was greatest with the addition of 75 kg N/ha.

Table 6. Means of nitrogen uptake (mg/pot) of wheat plants as affected by
Nitrobin inoculation, organic manure treatments, nitrogen fertilizer
levels and their interactions at different stages of growth during
1996/97 and 1997/98 seasons.



Treatments 30 days 60 days 90 days
1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98

A. Nitrobin inoculation:

Without 13.92 14.93 59.65 65.97 | 108.98 | 99.32

With 16.35 16.26 62.23 67.84 34.14 | 113.48
F. test * NS * NS * *
L.S.D. at 5% 0.07 - 1.04 -- 1.12 1.30
B. Organic Manure tr.:

Control 11.21 10.69 50.61 55.85 93.78 91.09

FYM 5g /kg soil 13.41 12.88 60.03 61.35 | 105.51 | 101.51

FYM 10g/ kg soil 17.16 17.31 63.34 71.74 | 114.70 | 110.96

TR 5¢/ kg sail 14.20 16.61 61.84 67.74 | 108.84 | 106.83

TR 10g/ kg soll 19.69 20.47 68.87 79.01 | 130.40 | 121.62
F. teSt *% *% *% *% *% *%
L.S.D. at 5% 0.13 0.11 1.44 2.68 1.36 1.22
C. N-levels (mg/kg soil):

No 7.68 7.23 2291 23.67 70.48 64.14

N2o 10.92 12.14 46.69 48.22 99.20 88.19

Nao 19.67 19.35 79.73 76.54 | 112.38 | 112.08

Neo 22.87 23.65 94.42 | 119.18 | 161.56 | 161.19
F. teSt *% *% *% *% *% *%
L.S.D. at 5% 0.14 0.13 1.34 2.44 1.62 1.11
Interaction Sign.:

AXxB NS NS NS NS NS NS

AxC * NS NS NS NS xx

B X C *% *% *% * * *

AxBxC NS NS NS NS NS NS

4. Interaction effect:

Data in Table 6 cleared that the interactions of A x B and A x B X C had
insignificant effects during both seasons. Data also show that B X C had
highly and significant effects on N-uptake values at all stages during both
seasons.

V. UR% of applied nitrogen as affected by Nitrobin inoculation:

Data in Table 7 reveal the effect of N levels and Nitrobin inoculation
treatment at harvest stage during the 1st and 2nd season of experimentation.
It is clear that the UR values tended to decrease gradually due to the
incremental doses of N fertilizer to the sandy soil of the experimental pots.
The highest means of UR% were obtained as a result to the application of 20
mg N/kg soil. These values were 22.52 and 24.11% in the 1st and 2nd
season, respectively. While, the suggested addition of Nitrobin improved
these means slightly to be 24.18 and 24.12% in the two seasons,
respectively. At the level of 40mg N/kg soil, the inoculation trial increased
UR% by 7.17 and 4.6% in the two seasons, respectively. As N applied
increased, up to 80 mg N/kg soil level, the UR% were improved only by 0.9
and 3.12% due to Nitrobin inoculation in the 1st and 2nd season, respectively.

Table 7. Utilization rate of applied nitrogen (%) as affected by N levels and
Nitrobin inoculation at harvest stage during both seasons.

N | Uninoculation | Inoculation | Mean |




level 1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98
No -- -- -- -- -- --
N2o 22.52 24.11 24.18 2412 23.35 24.15
Nao 19.24 18.71 20.62 19.57 19.93 19.14
Nso 11.75 14.67 11.85 15.13 11.80 14.90

Mean 17.84 19.16 18.88 19.61

It could be concluded that the UR values tended to decrease due to the
incremental doses of applied nitrogen under the conditions of this experiment.
It is also worthy to note that Nitrobin inoculation has the efficiency to improve
this percentage at all levels of nitrogen during both seasons. Recently,
Ghanim (1998) came to the same conclusion and reported that microbial
inoculation has a beneficial role in increasing the efficiency of the applied
nitrogen fertilizer to rice fields.

VI. UR% of applied nitrogen as affected by organic manure treatments:

Data illustrated in Table 8 revealed that the organic matter applications
to wheat crop under sandy soil conditions were more effective in increasing
the UR% than microbial inoculation. In the 1st season, the highest value of
UR (19.37%) was produced due to the use of FYM at the rate of 10g /kg soil.
In the second season, TRi0 manure produced the highest mean value of UR
(23.02%), while the control treatment (without addition) gave the mean of
15.11%. In this case, the percent of increase in UR value due to TRuo
treatment reached to 47.47% compared to the control.

It could be concluded that the use of microbial inoculation and OM
management helped to reduce the potential for adverse environmental
impacts of inorganic nitrogen in agro-ecosystem through its pronounced effect
on improving UR% of applied nitrogen and consequently reducing the amount
of leached nitrate in drainage water.

Table 8. UR% of applied nitrogen as affected by organic manure treatments at
harvest stage during both seasons

N-levels No N2o Nao Nego Mean

O.M. treat. 199 199 | 1996 | 1997 | 1996 | 1997 | 1996 | 1997 | 1996 | 1997

6/97 | 7/98 197 /98 197 /198 197 /198 197 /198

Control 17.2 16.9 18.6 175 9.45 12.3 15.1 15.6
FYM 5g/kg soil -- -- 7 1 5 4 11.8 9 2 1
FYM 10g/kg soil -- -- 24.1 20.9 18.8 18.4 4 13.6 18.2 17.6
TR 5g/kg soil -- -- 4 9 9 1 11.7 1 9 7
TR10g/kg soil - - 25.7 26.4 20.6 19.6 1 15.8 19.3 20.6
4 6 7 6 12.3 4 7 5
23.1 25.6 19.3 19.2 1 15.0 18.2 19.9
8 3 4 1 13.7 6 8 7

26.1 30.5 10.8 20.8 1 17.5 16.9 23.0
8 8 1 8 9 0 2




H Mean - — | 233 | 241 | 199 | 191 | 118 | 149

REFERENCES

Abdel-Magid, H.M.; S.I. Abdel-Aal and R.K. Rabie (1995). Chicken manure as
a biofertilizer for wheat in the sandy soils of Saudi Arabia. J. Arid
Environ., 29(3):413-420.

Amara, M.A.l. and M.S.A. Dahdoh (1997). Effect of inoculation with plant
growth promoting rhizobacteria (PGRR) on yield and nutrients uptake
of wheat grown on sandy soils. J. Soils Sci., 37(4):467-484.

Black, C.A. (1982). Methods of Soil Analysis. Part 2. American Society of
Agronomy Inc. Publisher, Madison, Wisconsin, USA.

Bolton, H.; L.F. Elliott; R.l. Papendick and D.F. Bezdicek (1985). Soil microbial
biomass and selected soil enzyme activities: Effect of fertilization and
cropping practices. Soil Biol. Biochem., 17:297-302.

Collins, H.P.; P.E. Rasmussen and C.L. Douglas (1992). Crop rotation and
residue management effects on soil carbon and microbial biomass
dynamics. Soil Sci. Soc. Am. J., 56:783-788.

Comfort, S.D.; P.P. Motavalli; K.A. Kelling and J.C. Converse (1987). Soil
profile N, P and K changes from injected liquid dairy manure or
broadcast fertilizers. Trans. ASAE, 30:1364-1369.

Dick, R.P.; P.E. Rasmussen and E.A. Kerle (1988). Influence of long-term
residue management on soil enzyme activities in relation to soil
chemical properties of a wheat follow system. Biol. Fertil. Soils, 6:159-
164.

Elgala, A.M.; Y.Z. Ishac; M. Abdel-Monem; I.A. EI-Ghandour; P.M. Huang; J.
Berthelin, J.E.; J.M. Bollage; W.B. McGill and A.L. Page (1995). Effect
of single combined inoculation with Azotobacter and VA mycorrhizal
fungi on growth and mineral nutrient contents of maize and wheat
plants: Environmental impact of soil component interactions. Vol. 2.
Metals, Other Inorganic, and Microbial Activities, 1995, 109-116.

El-Mancy, M.H. (1998). Wheat growth and some nutrient contents as affected
by bacterial inoculation under graded levels of N and P. J. Agric. Sci.
Mansoura Univ., 23(8):4059-4071.

El-Naggar, M.E. (1996). Effect of applying some organic residues to sandy
and calcareous soils on growth and composition of some plants. M.Sc.
Thesis. Soils Dept., Fac. of Agric., Mansoura Univ., Egypt.

El-Naggar, M.E. (1999). Efficiency use of biochemical fertilizers on wheat.
Ph.D. Thesis, Fac. of Agric., Mansoura Univ.

Fares, C.N. (1997). Growth and vyield of wheat plants as affected by
biofertilization with associative, symbiotic N2 fixers and endomycrohizae
in the presence of different P-fertilizer. Annals Agric. Sci., Ain Shams
Univ., 42(1):51-60.

Finck, A. (1982). Fertilizers and Fertilization. Introduction and practical guide
to crop fertilization. Weinheim Deerfield Beach, Florida. Basel. PP: 154-
168.



Galal, Y.G.M.; I.LA. EI-Ghandour; S.S. Aly; S. Soliman and A. Gadalla (1999).
Non-isotopic method for quantification of BNF and wheat production
under field conditions. International Symposium on Nitrogen Fixing
Systems and Crop Production, Cairo, Egypt, May, 11-13.

Ghanim, M.Kh. (1998). Biofertilization of gramineae as affected by N and P
fertilization. Ph.D. Thesis, Fac. of Agric., Mansoura Univ.

Gomez, K.A. and A.A. Gomez (1984). Statistical Procedures for Agriculture
Research. 2nd Ed. John Wiley and Sons, PP. 680.

Gouzou, L.; D. Cheneby; B. Nicolardot and T. Heulin (1995). Dynamics of the
diazotroph Bacillus polymyxa in rhizosphere of wheat (Triticum
aestivum, L.) after inoculation and its effect on uptake of 15 N-labelled
fertilizer. European J. Agro., 4(1):47-54.

Hancarova, D. (1993). Technology of slurry application with respect to
nitrogen losses and environment conservation. Studijnui Informace
Zemedelska Technika, 2:46-61.

Hargrove, W.L.; A.L. Black and J.V. Mannering (1988). Cropping strategies
for efficient use of water and nitrogen: Introduction. P. 1-5 In W.L.
Wargrove (ed.). Cropping strategies for efficient use of water and
nitrogen. ASA Spec. Publ., 51. ASA, CSSA, and SSSA, Madison, WI.

Jackson, M.L. (1967). Soil Chemical Analysis. Printic Hall of India, New Delhi,
PP. 144-197.

Kaloosh, A.A. and E.A.Koreish (1995). Nitrobin, ammonium nitrate and
chicken manure effects on wheat growth, soil nitrate, soil microbial
biomass and carbon dioxide evolution. J. Agric. Sci. Mansoura Univ.,
20(8):3943-3949.

Kimball, J.M.; R.J. Bartlett; J.L. McIntosh and K.E. Varney (1972). Fate of
nitrate from manure and inorganic nitrogen in a clay soil cropped to
continuous corn. J. Environ. Qual., 1:413-415. (C.F. Williams, E.J.,
1992).

Lars, B. and N. Brink (1986). Effects of differentiated applications of fertilizer
N on leaching losses and distribution of inorganic N in the soil. Plant
and Soil, 93:333-345.

Laurent, G.C. and M.A. Lazzari (1991). Response to split nitrogen application
of wheat grown for three years under semiarid conditions. Soils and
Fertilizers, 56:1.

Mandersloot, F.; A. Van der Kamp; A.T.J. Van Scheppingen; E. Annevelink;
P.K. Oving and W. Vos (1993). Farm economic consequences of
reducing nitrogen losses on dairy farms. Proceesings, XXV CIOSTA-
CIGRV Congress: Farm Planning Labour and Labour Conditions,
Computers In Agricultural Management, Held in Wageningen,
Netherlands, 10-13 May, 1993, 377-385.

McGill, W.B.; K.R. Cannon; J.A. Robertson and F.D. Cook (1986). Dynamics
of soil microbial biomass and water-soluble organic. In Breton L. After
50 years of cropping to two rotations. Can. J. Soil Sci., 66:1-19.

Mercedes, M.A.; F.M. Hons and V.A. Haby (1993). Nitrogen fertilization timing
effect on wheat production, nitrogen uptake efficiency and residual soil
nitrogen. Agron. J., 85:1198-1203.



Mercer, D. and A. Elson (1992). Land and water pollution effects from layer
manure. Misset, World Poultry, 8(6):16-17.

Meshref, H.; M. El-Arquan and H. El-Hamaky (1994). Evaluation of the
finished Dammitta city refuse compost. J. Agric. Sci. Mansoura Univ.,
19(10):3515-3523.

Mikaeel, F.T.; A.N. Estefanous and G.G. Antoun (1997). Response of wheat
to mycorrhizal inoculation and organic fertilization. Bulletin of Faculty of
Agriculture University of Cairo, 48(1):175-186.

Page, A.L.; R.H. Miller and D.R. Keeny (1982). Methods of Soil Analysis.
Amer. Soc. Agric. Inc. Madison.

Peterburgski, A.V. (1968). Hand Book of Agronomic Chemistry. Kolos
Publishing House Moscow, (In Russian, PP. 29-86).

Pozzo, M.G.; H. Giorgetti; R. Martinez; G. Aschkar and F. Margiotto. (1993).
Wheat inoculation with native strains of Azospirillum brasilense. Field
experiments carried out in Patagones district. Investigacion Agraria
Produccion Y Proteccion Vegetales, 1993, 8(1):49-54.

Robert, L.W.; R.K. Boman; W.R. Raun and G.V. Johnson (1994). Ammonium
and nitrate nitrogen in soil profiles of long-term winter wheat fertilization
experiments. Agron. J., 86:94-99.

Saber, M.S.M. (1993). A multi-strain biofertilizer. The Sixth International
Symposium on Nitrogen Fixation with Non-Legumes, Ismailia, Egypt, 6-
10 September.

Shams EL-Din, H.A. (1980). The efficiency of liquid ammonia and some solid
nitrogenous fertilizers on wheat growth and yield. M.Sc. Thesis, Fac. of
Agric., Mansoura Univ.

Zebarth, B.J. and R.W. Sheard (1992). Influence of rate and timing of nitrogen
fertilization on yield and quality of hard red winter wheat in Ontario.
Soils and Fertilizers, 56:1.



L) di) Y Sl 4 gand) Baaull g (5 gl el aladin)
Gae) )50 il (B amall cpn g il
% Al e pall acald) - % gaalal) G A - %0 e Cen
5 guaial) daaly - Ao 30 A0S - o) W) acd *
VBALAY - de )3l Gigad) S sa - Al g oluall g el ) Gigay dga **

8 ea (o 28 A il Ciliaal) iamal) Cang i) (e S A O g pmall (06
de yudl 23 @l yall bl Galiata) vdg il 3250 ) Y s dlia) die dald il i
Al de ol e+ sdall diliie 8 Al caal) Aesll S G Balii DU A 8IS
Dsaall MR e Jreall gt 350 daS bl dad gy <l yiill ye 32l Aaédidl)
L) Gladas (e daadall oo e il bl Adee vz Y1 Ll ot
1ha (=ddl 48 Hh e aaddl Al jall sha Cargd vl il jaiae Liagl et 4y g 2l)
O @l g Ciliadl) cpm g il Bas of Apaliaiy) dagdll 334 ) Gleo Jall ae Ll il
Slenal) alasinf GRS 5 (Ae ) el alas - Gl lalig) &y gaiaall 32l Adlia) (32 5k
*(Oms ) sl
Gigandl ddanay YAAA/AY 51 99Y/7 clliidl e gal) ISR acal i et Cuadl
aidley i aas Vo e Garal JS (g pta) vJalhen Aailas - 5l el )
G (0 e Al adadl) ko A il Creea +AS )l ABhie (e Lgile J sl
Gald adadll riaad Laiy (lg, 1) sead) el G lalaall dpd )l adadll Cuaiad
dc e lawan Vo oo ) he e aa © ¢ g S) (5 sanell dpanll S laal A I
adadll S v (A aaS / paal) lalie dles e aa Ve 6 e ililie Sla a0 -
f’%ﬂ’q Av c v ¢ Y ‘ﬁmﬁ;})ﬂ\w\djﬂww@m)ﬂu&&;ﬁ
O Cny 0 &) H8all 2ae g alalae £ o SO lalaall ASH daall v 5 aaSf pa gy
voanal Yoo il b Gaca S sl

: ~ioh Lad i) aal el Sa

A OIS 4 puanll BaanY) ALl 5 Ao 51 J8 Gns 5l el st (5 saaldl el

s sa DA (lg/an) A8l salall J ssane Jas sia 33l ) (o (5 sine il

v salll

i (o )Y el ) A susiall i 5a¥ 5l SN 58 5 B (s e (mledd) Cas

S Galad) Gzl

JSl dais adll il dda) 5 daaiaal) 4SH Cpa g i ApaS (A 4 sine B0y ) Jaa )

Vi sonall 3aantY) Aila) 5 (5 saall mandll (e

(6 seanll Bpaniill Cog ol i amal) Goa g SN (e 83 Jane e 018
DY O (5 gemnll dpanl) 5 5 ol dpenil) Apaal i 6 Lde Jaaniall gilial) Lo sae
e ) )5l bl (8 a5 alandl Al dd)



