4-RESULTS AND DISCUSSION

There are many purposes should be achieved in this study.
They are the effect of different organic sources and their rates
either with mineral fertilizer at a percent of recommended doze
or without on soil chemical, soil nutrients and nutrients
concentration of plant wheat. The study includes three factors.
They are organic sources, their rates and mineral fertilizer rates.
The analyses of variance reveal the effect of individual, di-
interaction and tri-interaction effects. The previous discussion
will deal with individual and di-interaction effect. While it is in
van to discuss tri-interaction in all measured parameters because
they are non-significant effects

4.1.Effect of treatments on some soil properties:

Data of soil pH, EC and OM content are shown in Table
(2) and depict in Figs.(1-3). Enrich poudrette (EPD) resulted
relatively lower pH values than other organic sources in the three

experiments. It resulted higher OM content than others in the
two field experiments. Similar results were reported by Havlin et
al (1990) and Sikora and yakovchenko rE1996). Enrich town
refuse (ETR) resulted higher EC values in both field experiments
while enrich poudrette resulted in the pot one. The highest rate
of organic sources or mineral fertilizer was the lower pH values
but the highest OM content. Similar results were obtained by
Gregorich et al (1997). While the highest EC values were
recorded at zero rate of both organic sources and mineral
fertilizer.
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There are many purposes should be achieved in this study.
They are the effect of different organic sources and their rates
either with mineral fertilizer at a percent of recommended doze
or without on soil chemical, soil nutrients and nutrients
concentration of plant v\lfheat. The study includes three factors.
They are organic sources, their rates and mineral fertilizer rates.
The analyses of variance reveal the effect of individual, di-
interaction and tri-interaction effects. The previous discussion
will deal with individual and di-interaction effect. While it is in
van to discuss tri-interaction in all measured parameters because
they are non-significant effects

4.1.Effect of treatments on some soil properties:

Data of soil pH, EC and OM content are shown in Table
(2) and depict in Figs.(1-3). Enrich poudrette (EPD) resulted
relatively lower pH values than other organic sources in the three

experiments. It resulted higher OM content than others in the
two field experiments. Similar results were reported by Havlin et
al (1990) and Sikora and yakovchenko r'(1996). Enrich town
refuse (ETR) resulted higher EC values in both field experiments
while enrich poudrette resulted in the pot one. The highest rate
of organic sources or mineral fertilizer was the lower pH values
but the highest OM content. Similar results were obtained by
Gregorich et al (1997). While the highest EC values were
recorded at zero rate of both organic sources and mineral
fertilizer.
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Fig.( 1 ). Effect of organic sources, rate of organic sources and fertilizer
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increased EC values and OM content in the three experiments.
Relatively increasing has been happened for pH when using this
di-interaction in all experiments.

4.2.Effect of treatments on soil nutrients:

Data of total nitrogen (ug.g")and available nutrients (P,
K, Fe, Znand Mn (ug.g")) of soils cultivated with wheat plants
in pot exp. (sandy clay loam), field exp.I (sandy loam) and field
exp.Il (clay loam) under the individual and di-interaction effects
of different organic sources (enrich farm waste (EFW), enrich
poudrette (EPD) and enrich town refuse (ETR)), their rates (0, 5,
10, 15 ton/fed) and mineral fertilizer rates (0, 50 and 100%) at 70
and 150 days after cultivation are shown in Tables (3-5) and
depicted in figs (4 - 9).

4.2.1.Total nitrogen:

Data of organic sources (Tables 3-5) showed significant
effect on total nitrogen at 70 and 150 days after cultivation with
enrich poudertte priority in the three experiments. The values of
soil total nitrogen successively increased with increasing either
the organic source rate or mineral fertilizer rate, where the
highest rate was the highest value of total nitrogen. Similar
results were obtained by Ahmed et al (1992), Hassan (1999) and
Taha (2000). Data in table (6) revealed the relative increments of
total nitrogen compared with initial. They showed that the
highest individual effects of organic sources, their rates and
mineral fertilizer rates on total soil nitrogen were most
pronounced in field exp.Il at 70 days, while the lowest effects
were in pot exp. at 150 days. Fig. (4) depicted that the values of
total nitrogen are higher at 70 days than 150 days.

Organic sources with their rates significantly increased
soil total nitrogen at 70 days after planting in field exp.II and at
150 days in the three experiments, while they were non
significant effect at 70 days in both pot exp. and field exp.l.
Enrich poudrette at 20 ton/fed was the best effect on soil total
nitrogen. Similar results were obtained by Hadas and Portony
(1994).
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Table ( 6 ): The relative increments in soil total nitrogen
values at 70 and 150 days compared with their initial
content (%).

Pot exp. Field exp.l Field exp.lI
Treatments |70 | 150 |70 [150 [70 | 150
Organic sources (OS)
EFW 34 6 51 13 64 29
EPD 43 27 |57 37 69 52
ETR 36 18 |45 4 63 51
Mineral fertilizer rate (MF)
0% 22 5 42 9 62 38
50% 39 16 |52 22 66 47
100% 46 29 |57 28 68 50
Organic source rates
0 ton/fed 17 0 11 0 30 0
5 ton/fed 30 14 |48 13 n | 67 47
10 ton/fed 42 30 |59 30 70 53
20 ton/fed 50 37 |63 41 73 57

Relative increments = ((value — initial) + value) x 100

Di-interaction effects of organic sources with mineral fertilizer
rates were insignificant on soil total nitrogen at 70 and 150 days
in the three experiments. Di-interaction of organic sources rate
with mineral fertilizer rate significantly increased total soil
nitrogen in the pot exp. at 70 and field exp.II at 70 and 150 days.

4.2.2. Available phosphorus:

Organic sources, in generally, increased available phosphorus at
70 and 150 days in the three experiments. Enrich poudertte as an
organic source resulted the highest amount of available
phosphorus. The values of available phosphorus values
successively were increased with increasing either the organic
source rate or mineral fertilizer rate, where the highest rate of
either resulted in the highest value, (Table 3-5 and fig. ).
Similar results were obtained by Sadik et al (1987), Fresquez et
al (1991), Folley et al (1995) and Tsadilas et al (1995) and Fine
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and Mingelgrin (1996), who found that addition of sewage
sludge increased available phosphorus .
Data in Table (7) revealed that the relative increments of
available phosphorus compared with initial were higher in pot
exp. at 70 than at 150 days for individual effect of organic
sources, their rates and mineral fertilizer rates, as well as higher
than other experimen

Generally, the combined effect of organic sources with
their rates significantly increased available phosphorus at 70 and
150 days in the three experiments. Enrich poudrette at the rate of
20 ton/fed resulted the highest available phosphorus. Organic
sources with mineral fertilizer rates resulted non-significant
effect on available phosphorus in the three experiments except
at 70 days in the pot exp. and at 150 days in the field exp.],
where the increase in available phosphorus were significant.
Both rates of organic sources and mineral fertilizers significantly
Table (7 ): The relative increments of soil available
phosphorus values at 70 and 150 days compared with
their initial content (%).

Pot exp. Field exp.I Field exp.II
Treatments |70 150 /|70 [150 |70 [ 150
Organic sources (OS)
EFW 48 23 | |35 23 34 23
EPD 53 25 |38 29 41 31
ETR 46 18 |32 25 35 32
Mineral fertilizer rate (MF)
0% - 13 129 17 29 19
50% 49 22 |35 25 38 31
100% 54 29 140 32 42 34
Organic source rates
0 ton/fed 43 3 | 0 12 0
5 ton/fed 43 20 |34 25 34 32
10 ton/fed 54 28 |43 35 42 38
20 ton/fed 57 31 |49 42 48 42
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increased available phosphorus at 70 and 150 days in the
three experiments, except at 150 days in the pot exp. and the
field exp.Il, where the relation were insignificant. The highest
rate of both organic sources and mineral fertilizers resulted the
highest available phosphorus. Similar results were obtained by
Abdel-Salam et al ( 1996).

4.2.3. Available potassium:

Data presented in Tables (3-5) revealed that available
potassium significantly increased with different organic sources,
increasing their rates and mineral fertilizer rates at 70 and 150
days after cultivation in the three experiments. Enrich poudrette
was the highest organic sources in its effect on the soil available
potassium, where the used organic sources could be arranged
according to their effect on potassium availability in the
following ascending order; enrich farm waste < enrich town
refuse < enrich poudrette. Also, the highest rate of either organic
sources or mineral fertilizers resulted the highest available
potassium. The available potassium depicted in fig. (6 ) supports
this trend. Similar results were obtained by Borhamy (1998) and
Malhi et al. (1992).

The relative increments of available potassium values at 70 and
I50 days in the three experiments in relation to their initial
content were presented in Table (8). The values at 70 days were
similar to those at 150 for the three factors; organic sources, their
rates and mineral fertilizer rates in both field experiments, while
the values at 70 days were more than those at 150 for the three
factors in the pot exp..

The combined effect of organic sources with mineral fertilizer
rates significantly increased available iron at 70 and 150 days in
pot exp. whereas it was insignificant in both field experiments.
The values of available iron at 70 and 150 days in the pot exp.
and at 150 days in the field exp.] significantly increased with
combined effect of both rates of organic source and mineral
fertilizer. The highest rate of organic sources with the highest
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rate of mineral fertilizer achieved the highest available iron.
Similar results were obtained by Amer (1999) .

Table ( 8 ): The relative increments of soil available

potassium values at 70 and 150 days compared with

their initial content (%).

Pot exp. Field exp.] Field exp.II
Treatments 70 150 |70 150 |70 150
Organic sources (OS)
EFW 18 |1 14 15 17 18
EPD 20 7 17 20 24 26
ETR 17 5 15 18 20 19
Mineral fertilizer rate (MF)
0% 13 0 14 M3 15 17
50% 19 5 15 18 20 22
100% 22 11 19 22 25 27
Organic source rates
0 ton/fed 8 0 0 0 2 |0
5 ton/fed 17 2 16 21 17 22
10 ton/fed 22 11 19 24 24 28
20 ton/fed 24 18 |24 28 32 37

The values of available potassium significantly increased
with increasing the applied rates of any organic sources at the
two sampling dates (70 and 150 days) in the three experiments.
A rate of 20 ton/fed enrich poudrette resulted the highest value
of available potassium. The combined effect of organic sources
with mineral fertilizer rate on available potassium was non
significant in the two sampling dates in the pot and the two field
experiments. The highest rate of organic sources (20 ton/fed)
with the highest rate of mineral fertilizer (100%) significantly
achieved the highest values of available potassium at 70 and 150
days in the pot exp. and at 70 days in field exp.L.

RESULTS AND DISCUSSION
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4.2.4. Available iron:

Generally, data presented in Tables (3-5) and depicted in
fig. (7) revealed that the organic sources significantly affect the
soil available iron at 70 and 150 days after planting in the three
experiments. Enrich poudrette was the pest organic source
affecting the available iron. The values of available potassium
significantly increased with either organic source rates or
mineral fertilizer rates, where the highest rate of either resulted
the highest available iron. These results are in good agreement
with those obtained by El-Ghazoli (1998), Borhamy (1998) and
Amer (1999).

The relative increments of available iron (Table 9) at 150 days
after planting in the pot exp. as well as at 70 and 150 days in
both field experiments were similar and higher than those of the
pot exp. at 70 days, for the three factors; organic sources, their
rates and mineral fertilizer rates. It is noticed that the relative
increment of available iron at 150 days is more than that at 70
days in the three experiments.

The combined effect between organic sources with their rates on
available iron was significant at 70 and 150 days in the three
experiments. In the pot exp., enrich town refuse with 20 ton/fed
were significantly superior to the other rates at 70 and 150 days.
The highest values of available iron were achieved with enrich
poudrette at 20 ton/fed in both field experiments. Similar results
were obtained by Fahmy (1995), El-Ghazoli (1998), and Taha
(2000).

The combined effect of organic sources with mineral fertilizer
rates significantly increased available iron at 70 and 150 days in
pot exp. whereas it was insignificant in both field experiments.
The values of available iron at 70 and 150 days in the pot exp.
and at 150 days in the field exp.l significantly increased with
combined effect of both rates of organic source and mineral
fertilizer. The highest rate of organic sources with the highest
rate of mineral fertilizer achieved the highest available iron.
Similar results were obtained by Amer (1999) .
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Table ( 9 ): The relative increments of soil available
iron values at 70 and 150 days compared with
their initial content (%).

Pot exp. Field exp.I Field exp.II
Treatments |70 [ 150 [70  [150 |70  [150
Organic sources (OS)
EFW 16 46 |55 59 61 63
EPD 36 54 |65 68 66 67
ETR 40 54 |59 63 62 64
Mineral fertilizer rate (MF)
0% 20 |45 |53 [58 |57 |60
50% 31 50 |69 64 63 64
100% 43 58 |66 68 67 68
Organic source rates
0 ton/fed 7 37 |33 30 33 17
5 ton/fed 29 47 |59 63 59 64
10 ton/fed 42 56 |64 67 69 71
20 ton/fed 45 60 |70 74 72 80

4.2.5. Available zinc:

The values of available zinc in the soil at 70 and 150 days
in the three experiments are presented in the Tables (3-5) and
depicted in fig. (8). These values were significantly affected by
organic sources. The ascending order is enrich town refuse >
enrich farm waste > enrich poudrette. The successive increasing
rates of organic source or mineral fertilizer rates significantly
increased available zinc in two sample dates (at 70 and 150 days)
at the three experiments, where the highest rate of each gave the
highest available zinc. These findings agree with those of Askar
(1988), Kaqur and Kanwar (1989), Awad (1991), Cavalaro et al
(1993), and Goto and Chino (1996),

The relative increments of available zinc values at 70 and 150
days in the field exp.I were similar and higher than those of the
pot exp. and the field exp.Il, for the three factors; organic
sources, their rates and mineral fertilizer rates, (table 10). It is
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noticed that the relative increments of available iron at 70 days
were more similar to those at 70 days in the three experiments.
The combined effects between organic sources with their rates
significantly affected on the available zinc at 70 and 150 days in
the pot exp. As for field exp.l and field exp.Il, the effect was
significant at 150 days in the field exp.l and at 70 days in the
field exp.Il. The high significant value of available zinc upon
using enrich poudrette resulted at a rate of 20 ton/fed at 70 and
150 days.

Table ( 10 ): The relative increments of soil available

zinc values at 70 and 150 days compared with

their initial content (%).

Pot exp. Field exp.I Field exp.II
Treatments |70 | 150 |70 [150 |70 150
Organic sources (OS)
EFW 45 30 |64 67 43 49
EPD 54 44 68 70 46 49
ETR 37 22 |66 70 43 46
Mineral fertilizer rate (MF)
0% 31 10 |59 63 36 39
50% 48 35 |67 70 39 46
100% 54 46 |71 73 51 53
Organic source rates
0 ton/fed 0 0 33 14 21 0
5 ton/fed 42 27 |65 68 39 49
10 ton/fed 55 45 |71 76 46 55
20 ton/fed 61 53 |75 78 53 59

The interaction between the organic sources either with their
rates or with mineral fertilizer rates revealed no significant
effects on the available zinc in both sampling dates in the three
experiments.
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4.2.6. Available manganese:

Data in Table (3-5) revealed that organic - sources
significantly affected the available martganese values in the soil
at 70 and 150 days in the three experiments, where enrich
poudrette represented the superior one. The successive
increasing rates of organic sources or mineral fertilizer rates
significantly increased available manganese in the two sampling
dates at the three experiments, where the organic sources at a
rate of 20 ton/fed or mineral fertilizer at a rate of 100% gave the
highest available zinc, (fig. 9). These findings are harmonizing
with those of Mohamed (1990), Fahmy (1995) Borhamy (1998),
and Amer (1999).

Table (11 ): The relative increments of soil available
manganese values at 70 and 150 days compared with
their initial content (%).

Pot exp. Field exp.]I Field exp.II
Treatments 70 150 |70 150 | 70 150
Organic sources (OS)
EFW 39 28 |21 27 24 29
EPD 44 37 |37 42 31 39
ETR 37 25 |32 39 29 35
Mineral fertilizer rate (MF)
0% 27 18 |21 30 19 24
50% 40 28 |30 37 27 33
100% 49 42 |37 44 37 44
Organic source rates
0 ton/fed 20 8 5 0 8 0
5 ton/fed 33 24 |27 35 24 31
10 ton/fed 47 36 |35 44 31 42
20 ton/fed 52 44 | 44 51 A4 51

The relative increments of available manganese at 70 and 150
days in the pot exp. and in both field exp.l and II are shown in
table (11). They were more or less similar for the three factors:
organic sources, their rates and mineral fertilizer rates.
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The combined effects between organic sources with their
rates significantly affected on the available manganese at the two
sampling dates in the three experiments. The highest significant
value of available manganese upon using enrich poudrette
resulted at a rate of 20 ton/fed at 70 and 150 days. The
interaction between organic sources cither with their rates or
with mineral fertilizer rates revealed no significant effects on the
available manganese in both sampling dates in the three
experiments. However, there was an exception for combined
effects of organic sources with mineral fertilizer rates at 150
days in the field exp.Il, which affected significantly available
manganese content. Also, organic sources with mineral fertilizer
rates in the field exp.I at 150 days and the field exp.II at 70 days
achieved significant effects. Similar results were obtained by
Fahmy (1995) and Amer ( 1999) .
4.3.Effect of treatments on plant dry weight and nutrients

Aat 70 days:

The values of dry weight, also, concentration and uptake
of N, P, K, Fe, Zn and Mn of wheat plants grown in pot exp.
(sandy clay loam) and field exp.I (sandy loam) and field exp.I
(clay loam) under the individual and di-interaction effects of
different organic sources (enrich farm waste, enrich poudrette
and enrich town refuse), their rates (0, 5, 10, 15 ton/fed) and
mineral fertilizer rates (0, 50 and 100%) at 70 days after
cultivation are shown in tables (12-14) and depict in figs(10-22).
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Fig.( 4 ): Effect of organic sources (A), rate of organic sources (B)
and fertilizer rate (C) on Total soil nitrogen (mg/kg).
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4.3.1.Wheat plants dry weight (g/plant):.
Data in tables (12-14) showed that the effects of organic

sources, their rates and mineral fertilizer rates increased wheat
dry weight in the pot exp. and the ficld exp.l and exp.Il. The
successive increasing order of dry weight in the three
experiments as affected by organic sources was enrich town
refuse < enrich farm waste < enrich poudrette. As for the rates,
either of the organic sources or mineral fertilizers successively
and significantly increased the dry weight in all the three
experiments, (fig. 10). Similar results were reported by Borhamy
for poudrette and EI-Emam ( 1999) for farm weste and Saker ot
al ( 1992) for town refuse .

Di-interaction effect of enrich farm waste at a rate of 20
ton/fed, enrich farm waste with 100% fertilizer, and 20 ton/fed of
any organic sources with 100% fertilizer rate in the pot exp.
contributed to the highest values of dry weight (g/plant), while in
both field exp.I and exp.II, enrich poudrette either at a rate of 20
ton/fed or with fertilizer rate at 100% as well as at a rate of 20
ton/fed of any organic sources with 100% mineral fertilizer were
resulted the highest dry weight (g/plant).
4.3.2.Nitrogen concentration (%) and uptake (mg/plant):

The effects of organic sources, their rates and fertilizer
rates significantly increased nitrogen concentration and uptake of
wheat plant in the three experiments. Enrich poudrette was of the
the superior effect on plant nitrogen concentration and uptake,
followed by the enrich farm waste then the enrich town refuse,
(Tables 12-14). The highest rate of three organic sources, as
individual effect, had significantly the highest clfect on
increasing nitrogen concentration and uptake of wheat plants in
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the three experiments, (figs. 11-12). Similar results were
obtained by Saker et al ( 1992).

Generally, the effect of organic sources with their rates,
organic sources with mineral fertilizer rates and rate of organic
sources with rate of mineral fertilizers significantly increased
nitrogen concentration and uptake of wheat plants in the pot exp.
Also, in general, the previous di-interaction effect significantly
increased nitrogen uptake of wheat plants but there was no
significant effect on nitrogen concentration in both field exp.
and exp.II. Similar results were achieved by Faiyed (1994) and
Hassan ( 1999) .
4.3.3.Phosphorus concentration (%) and uptake

(mg/plant):

Organic sources, their rates or mineral fertilizer rates as

individually affected significantly phosphorus concentration and
uptake of wheat plant in the three experiments. Enrich poudrette
represented the superior organic sources affecting plant
concentration and uptake, followed by enrich farm waste then
enrich town refuse (Tables 12-14). The highest rate of the
average values of three organic sources showed the highest
effect on increasing phbsphorus concentration and uptake by
wheat plants in the three experiments (figs. 13-14). Similar
results were obtained by Allam (1999) .

Generally, phosphorus concentration in wheat plants was
significantly affected by rates of organic sources and with the
rates of the applied mineral fertilizers, while uptake was
significantly affected by organic sources with their rates in the
pot exp. In the field exp.l, di-interaction effect of organic
sources with their rates, organic sources with mineral fertilizer
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rates and the rates of organic sources with the rates of mineral
fertilizers significantly increased phosphorus uptake of wheat
plants. Phosphorus concentration had been significantly affected
only under organic sources with their rates, whereas no
significant could be attained with other pfevious di-interactions.
Concerning the field exp.Il, phosphorus uptake and
concentration were significantly increased by all the used di-
interaction effect, except for application of organic sources with
fertilizer rates. This may be attributed to the role of organic
sources in retaining phosphorus in non-available form up to 70
days of cultivation.
4.3.4.Potassium concentration (%) and uptake (mg/plant):
The organic sources, their rates or mineral fertilizer rates

as individual factors significantly increased potassium
concentration and uptake of wheat plant in the three
experiments. Enrich poudrette was the superior organic sources
affecting plant concentration and uptake, followed by enrich
farm waste, then enrich town refuse (Tables 12-14). The highest
rate of the average values of the three organic sources had the
highest effect on increasing potassium concentration and uptake
in wheat plants in the three experiments (figs. 15-16). Similar
results were by attained by Mahmoud (1996).

Generally, di-interaction effect of organic sources with
their rates, organic sources with mineral fertilizer rates and rate
of organic sources with rates of fertilizer significantly increased
potassium uptake of wheat plants in the pot exp., field exp.I and
field exp.Il, but did not affect significantly potassium
concentration in the three experiments, except of organic sources
rates with mineral fertilizer rates in the pot exp. and field exp.I
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which significantly affected the potassium concentration.
Similar results were by Hassan (1999) for farm weste and Saker
etal (1992) for poudrette and town refuse .

4.3.5.Iron concentration (ug/g) and uptake (ng/plant):

The organic sources, their rates or fertilizer rates
significantly increased iron concentration and uptake of wheat
plant in the three experiments, (Tables 12-14). Enrich poudrette
was the organic sources of the superior effect on plant
concentration and uptake, followed by enrich farm sources, then
enrich town refuse in the pot exp. and field exp.l. On the other
hand, enrich town refuse was the superior organic source
followed by enrich poudrette, then enrich farm waste in the field
exp.Il. The average values of iron concentration in wheat plant
under enrich poudrette in pot exp., field exp.l and field exp.II
were 557, 361 & 408 pg/g respectively, whereas for uptake they
were 2654, 4307 and 6450 ug/plant. Iron concentrations in the
pot exp. under enrich poudrette wass higher than those of the two
field experiments, but lower in iron uptake than the two field
experiments. The highest rate of the average values of the three
organic sources as individual effect showed the highest effect on
increasing iron concentration and uptake by wheat plants in the
three experiments, (fig. 17-18). Similar results were obtained by
Khalifa et al (1993).

Generally, di-interaction effect of organic sources with
their rates, organic sources with mineral fertilizer rates and the
rates of organic sources with the rates of mineral fertilizer
significantly increased iron uptake of wheat plants in the pot exp.
and just the field exp.l. Also, organic sources with their rates
significantly increased iron uptake in the field exp.II but iron
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n
4.3.6.Zinc concentration (ug/g) and uptake (ug/plant):
Data in tables (12-14) showed that the organic sources,

their rates or mineral fertilizer rates significantly increased zinc

concentration and uptake of wheat plant in the three experiments.
Enrich poudrette represented the superior organic source
affecting plant concentration and uptake, followed by enrich
farm waste, then enrich town refuse in the three experiments.
There was no significant difference between enrich farm waste
and enrich poudrette on zinc concentration and uptake in the pot
exp. and field exp.I and concentration in the field exp.Il. The
highest rate of the average values of the three organic sources as
well as the highest rate of mineral fertilizer exerted the highest
effect on increasing zinc concentration and uptake by wheat
plants in the three experiments, (figs. 19-20). Similar results
were achieved by Faiyed (1994) and Borhamy (1998) for
poudrette and Ahmed (1994) for farm waste .

Di-interaction of organic sources with their rates had
achieved significant differences of zinc concentration and uptake
in the three experiments. On the other hand, di-interaction of
used organic sources with fertilizer rates showed no significant
effect on zinc concentration or uptake in the three experiments.
As for di-interaction of organic sources with fertilizer rates, it
achieved significant differences just in zinc uptake of the pot
exp. and the field exp.IL. ‘
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4.3.7.Manganese concentration (ug/g) and uptake (ug/plant):

Data in tables (12-14) showed that organic sources, their
rates or mineral fertilizer rates increased significantly the
manganese concentration and uptake of wheat plant in the three
experiments, except for the organic sources in the pot exp.
Which did not achieve significant differences in manganese
concentration and uptake. Enrich poudrette was the superior
organic sources effecting on plant concentration and uptake,
followed by enrich farm sources, then enrich town refuse in both
field exp.I and field exp.l. The highest rate of the average
values of the three organic sources as well as the highest rate of
mineral fertilizer gave the highest effect on increasing
manganese concentration and uptake of wheat plants in the three
experiments, (figs. 21-22). Similar results were obtained by
Ahmed (1994) for farm waste and Borhamy (1998) for
poudrette.

The three kinds of di-interaction had achieved no
significant differences on manganese concentration and uptake
by wheat plant grown in the pot experiment. Similar trend was
noticed in the field exp.l, except for the organic sources with
their rates which resulted in significant differences on
manganese uptake. As for the field exp.Il, organic sources with
their rates showed significant effect on concentration and uptake
by wheat plants, and organic sources rates with fertilizer rates
showed significant effect on uptake. Similar results were
obtained by Duraisamy et al (1988) for farm waste and Mekail
(1998) for poudrette with mineral fertilizer rate .
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Fig.( 10 ): Effect of organic sources, rate of organic sources and fertilizer
rate an plant dry weight (g/plant) at 70 days.
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Fig.( 11): Effect of organic sources, rate of organic sources and fertilizer
rate on plant nitrogen concentration (%), at 70 days.
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Fig.( 12 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant nitrogen uptake (mg/plant), at 70 days.
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Fig.( 13 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant phosphorus concentration (%) at 70 days.
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Fig.( 16 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant potassium uptake (mg/plant) at 70 days.
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Fig.( 17 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant iron concentration (mg/kg) at 70 days.
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Fig.( 18 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant iron uptake (ug/plant) at 70 days.
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Fig.( 19 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant zinc concentration (mg/kg) at 70 days.
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Fig.( 20 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant zinc uptake (ug/plant) at 70 days.
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Fig.( 21 ). Effect of organic sources, rate of organic sources and fertilizer
rate on plant manganes concentration (mg/kg) at 70 days.
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Fig.( 22 ): Effect of organic sources, rate of organic sources and fertilizer
rate on plant manganes uptake (ug/plant) at 70 days.
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4.4.Effect of treatments on wheat grain and straw vield
r\

at harvest:

The values of grain and straw yields of wheat plants
grown in pot exp. (sandy clay loam) and field exp.] (sandy
loam) and field exp.II (clay loam) under the individual and di-
interaction effects of different organic sources (enrich farm
waste, enrich poudrette and enrich town refuse), their rates (0, 3,
10, 15 ton/fed) and mineral fertilizer rates (0, 50 and 100%) at
harvest (at 150 days after planting) are shown in table (15) and
depict in fig.(23). '
4.4.1.Grain yield:

Data in table (15) showed that The organic sources, their

rates or mineral fertilizer rates as individual factors significantly
increased grains yield of wheat plants in the three experiments.
The successive ascending order of grains yield in the three
experiments as affected by organic sources is enrich town refuse
< enrich farm waste = enrich poudrette. As for the rates, either
of organic sources or mineral fertilizers, they successively
increased grains yield up to the highest rate in all the three
experiments, (fig. 23). Similar results were obtained by Bowman
and Halvosson (1998) .

Organic sources types with their rates affected
significantly the grains yield of wheat plants in the three
experiments. Just, field exp.Il showed that di-interaction of
organic sources with mineral fertilizer rates was of significant
effect on grains yield. On the other hand, the other two
experiments showed insignificant effect. “The interaction of
organic sources with mineral fertilizer rates showed significant
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effect on grains yield in the pot and field exp.IT. Similar results
were obtained by Derar and Eid (1996) .

{Note: grain yield of pot was modified to ton/fed by dividing
the g/pot by 5},

4.4.2.Straw yield:

The organic sources, their rates or mineral fertilizer rates
affected significantly straw yield of wheat plants in the three
experiments. The successive increasing order of straw yield in
the three experiments as affected by organic sources was enrich
town refuse < enrich farm waste = enrich poudrette. As for the
rates, either of organic sources or fertilizers successively
increased straw yield up to the highest rate in the field exp.l and
field exp.Il. As for the pot exp., similar behaviour has beep
shown on the straw yield at the highest two rates of the organic
sources (10 and 20 ton/fed) as well as the highest two rates of the
mineral fertilizer (50 and 100%) on the straw yield. where the
effect of the two rates were insignificant (fig. 23).

Di-interaction of organic sources with their rates showed
significant effect on straw yield of wheat plants, while organic
sources with fertilizer rates showed non-significant effect in the
three experiments, Just, the field exp.Il showed that di-
interaction between the organic sources rates and mineral
fertilizer rates had significant effect on straw yield, while the
other experiments showed non-significant trend.

{Note: straw yield of pot was modified to ton/fed by divided
the g/pot by 5},
4.4.3.Grain/straw percentage:

n

The percentage of grain/straw for pot exp., field exp.I and
field exp.II were 15, 42 and 40% respectively. This means that
the pot exp. yielded less grains for every straw unit than each of
field experiments. The two field experiments were almost similar
in their grain/straw ratio,
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Fig.( 23 ): Effect of organic sources (A), rate of organic source (B)
and fertilizer rate (C) on grain and straw yield.




