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ABSTRACT

The main objective of this investigation is to comparative the effect of
treating the soil with different types of biogas manure (BMC, BMW and BMI),
compost manure (CMP) and mineral fertilizer (MFT) under two levels of soil
moisture. Each was added at a rate of 2% {20 g/ Kg soil) and the mineral fertilizer
involved 85 mg N + 20 mg P + 40 mg K/ Kg soil using sandy, calcareous and
clay soils. Incubation was performed to investigate the availability of some macro
and micronutrients (P, Fe, Mn, Zn, and Cu), NH, - N, NO; — N, Organic matter,
CO; evolved from the soil and pH values after periods of 0, 15, 30, 60 and 120
days, Organic manures increased soil organic matter, DHA and CO; evolved to
values higher than the initial ones. There was a gradual and consistent decreased
in pH as a result of adding organic manures. All organic substances as well as
mineral fertilizers increase NH; — N, NO, — N, and availability of P, Fe, Mn, Zn
and Cu. The effect of organic sources was more pronounced than mineral
fertilizer, Increasing the moisture content from 75 to 100% of field capacity
increased the organic matter percentage, CO; evolved from the soil, NH, - N,
NO; — N and available of P, Fe, Mn, Zn and Cu. Available P, Fe, Mn, Zn and Cu
in the clay soil greatly exceeded those of the other soils.

INTRODUCTION

Organic manures increase the soil organic matter and hence improve
their physical, chemical and biological properties of many soils. Consequently,
availability of nutrients for plam will be increased. The biological activity
induced by the organic matter has the potential to antagonize root diseases and
supply different growth factors. The organic manures as fertilizer would lead to
decreasing soil pH which results in increasing solubility of nutrients and nutrient
availability to the plants. Poonia et al. (1986) concluded that the effect of organic
manure on availability of macro and micronutrients is dependent on the nutrient
concentration, the nature of applied manure and the soil type. Such manures
stimulate biodegradation through increasing the population and activities of
microorganisms in the soil (Amara and Dahdoh, 1995). On the other hand, low
fertility soils would benefit from application of organic wateriais. Organic
materials in some cases may act as a slow release fertilizer (Abd El - Sabour et
al., 1999),
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Several investigators showed that application of organic manures
increased the availability of soil macronutrients i.e. N, P and K (Salam ef al.,
1996; El-Ghozoli, 1998; Badran ef al., 2000 and EI-Emam, 2002). Also the
avatlability of micronutrients i.e. Fe, Mn, Zn and Cu is improved upon addition of
organic manures (Abd El — Hamied, 1996, Salam er al., 1996 and Basyouny,
2001).

With respect to the effect of organic manure on some soil chemical
propertics, Pearson er al. (1998) in two trials on a Levin silt loam soil found that
applying waste compost at 300 tons ha™ increased soil organic carbon content
from 2.7% in the control 1o 3.6%. El-Emam (2002) reported that organic matter
percentage increased upon application of organic manures (chicken and farmyard
manures) combined with or without biofestilizers to soils (sandy, calcareous and
clayey). Basyouny (2001) found that that application of farmyard manure or
chicken manure to calcareous and noncalareous soils decreased the soil pH values

at different stages of growth,

. Regarding to the cffect of organic manure on activity soil
microprganisms, Mostafa (1994) mentioned that the microbial activity and CO;
cvolution reached high levels in calcareous soil compared with a sand soil in
organic manured soil than soils receiving mineral fertilizers. Ei-Badawy (1997)
reported that the rate of CO; evolved in soil increased with increasing growth
period and gave the highest values at 60 days and decreased thereafter. Also, CO,
cvolved reached the highest values in case of biogas manure applicagion at a rate
of 100 kg N fed™' combined with mycorrhizal strain. E}-Shimi (1998) recosded
that the N - suppiements cither in the form of chemical festi or organic
manuring (farmyard manure or biogas manure) increased the microbial
respirstion and CO, evoived from the clay soil.

The preseat work was carried out 10 study nutricat release from sandy,
calcareous and clayey soils incubmted with different types of biogas manure,
. compost manure and mineral fertilizers under two levels of field capacity. The
study simed also st investigating the changes that take place in some chemical
and biological propertics of the studied soils due 10 manuring.

MATERIAL AND METHODS

The cwvent investigation is a trial siming at throwing light on the effect
of some types of biogas manure which producod from different organic residucs,
‘a8 well as the organic matter content, pH values and CO; evalved in the three
differct textured soils. The materials and procedures followed to fulfill the
purpose of this study are presented in the following:

1 - Soll samples.
. Three soils were investigated. The soils were collected from the 0-20 cm
(sandy and calcarcous) and ome soil (a clay) from Ebshway, El - Fgyoum
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governorate, Soil materials were air dried, ground and sieved to pass through a 2
mm siecve then thoroughly mixed to be homogenous. The main physical and
chemical properties of the tested soils were determined according to Jackson
{1958) and Piper (1950) and presented in Table 1-a

Table (1-a): Some characteristics of the investi

pated soils.

) aCO o

2 - Organic manures :
1) Biogas manures (BMC, BMW and BMI):
The different types of biogas manure used in this study are as follows:
1-  Caitle dung alone (BMC).
2- Cattle dung mixed with water hyacinth (BMW).
3- Cattle dung mixed with wastes of food industries (BMI).

2) Compost manure {CMP):
Compost of maize stalks was obtained from the Training Center for
Recycling of Agriculture Residues at Moshtohor.

Both biogas and compost manures were air dried and sieved through 2
mm sieve and finally they were thoroughly mixed. Each of them was applied at a
rate of 2% (20 g pot'). The chemical compositions of the tested manures are
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presented in Table (1-b). Organic carbon was determined according to the method
recommended by (A.P.H.A., 1992), manure pH value was measured according to
Jodice et al. (1982) in 1: 5 manure — water ratio, total nitrogen was determined by
the micro Kjeldah method (Jackson, 1973).

Table (1-b): Some chemical analysis of the tested manures.

Manure parameters Manures
: BMC BMW BMI1 CMP
0 ic carbon % 29.6 32.0 332 27.8
Organi€ matter % 50.9 551 571 478
Total N % 1.78 1.9 1.96 1.9
C /N ratio 16.6 16.8 16.9 14.6
Total P % 0.89 0.57 0.94 0.47
Total K % 1.04 1.62 1.86 1.69
pH (1: 5) 7.04 6.96 6.89 7.05
EC (dSm™) 4.20 5.32 4.37 425
C /P ratio 33.3 56.1 34.3 27.7
Total Fe % 0.42 048 0.69 0.55
Total Mn ppfg 360 306 350 540
Total Zn pg/g 210 302 360 840
Total Cu 390 480 630 517

3) Mineral fertilizers (MFT): !

The inorganic nutrient sources assembly was as follows: 85 mg N/ pot as
ammonium sulfate (21% N), 20 mg P/pot as superphosphate (6.5% P) and 40 mg
K/pot as potassium sulfate (40% K).

Incubation experiment:

The experimental part in this investigation included a laboratory
incubation experiment to investigate the changes that may take place in soils due
to organic and inorganic manuring pot experiment using randomized complete
- block design 1 kg soil were put in each pot (20 cm height and 23 cm diameter in
four replicates. The treatments involved could be briefly described in the

following:
1- None 2-BMC 3-BMI
4- BMW 5- CMP 6- MFT

Biogas and compost manure applied at a rate of 2% (20 gm pot™) were
used as manure sources. All the conducted treatments besides the none manured
~ one (soil without any applications) were sampled at different intervals i.e. at 0,
15, 30, 60 and 120 days of incubation. The removed subsamples were subjected
to determination of pH, NH, - N, NO, - N, CO; evolved, organic matter content
and available P, Fe, Mn, Zn and Cu. The experiment was subjected to statistical
analysis as a factorial design involving the following factors: 1- Manure treatment
"~ {T): six treatments as mentioned above 2- Incubation period (P): five timing
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periods, as mentioned above. 3- Soil moisture status: two moisture treatment i.c.
75% and 100% of the water holding capacity {equivalent to field capacity).

The samples were analyzed for CO; evolved according to Gaur ef al.
(1971), Dehydrogenase activity according to Casida er al., (1964), NH., - N and
NO; - N were determined according to Bremner and Keeny (1965), available P
by exteraction with 0.5 M NaHCOs solution of pH 8.5 according to (Olsen ef al,
1954), outlined by Jackson (1973), available Fe, Mn, Zn and Cu were extracted
according to Soltanpour (1985) using ammonium bicarbonate-DTPA exteractant
and determination using atomic abserption spectrophotometer, Perken Eimer
3110; organic matter contents were determined according to the method of
Walkley and Black, outlined by Jackson (1973) and soil moisture content at field
capacity and the wilting point were determined according to Veihmeyer and
Hendrickson (1949). The statistical analysis was carried out according to
Snedecor and Cochran (1989).

RESULTS AND DISCUSSION

Dehydrogenase activity (DHA):

Changes in dehydrogenase activily (DHA) during incubation of soils
amended with different manure types are presented in Table 2. Results show, in
general, significant positive effects of the added organic manures on DHA due to
prolonging the incubation period. This effect differed according to manure type,
moisture content and from one soil to another. Data also, indicate that the CMP
possessed the highest significant activity among all treatments while the lowest
activity was in soil amended with MFT.

In the sandy soil, the values of DHA increased with increasing the
contact period from zero 1o 120 days. In the calcareous soil, results show that the
effects on DHA were increased as the incubation period increased from zero to 60
days where the values rcached maximum followed by a sudden decreasing trend
at 120 days. In the clay soil, the values of DHA were increased as the incubation
period increased from zero to 30 days followed by a sudden decrease till the end
of incubation. The variation in DHA at the different incubation periods in soils
could be atiributed to the growth and proliferation of soil microorganisms
following the moistening of soil (Kadhim, 1986). Regarding the effect of
moisture content, results indicate that all treatments that received orgaric manure
or MFT at 100% ficld capacity gave higher DHA values than at 75% field
capacity.

Effect on organic matter content (OM);

The obtained results show that the net effect on soil organic matter
content through the cou se of the experiment, that lasted for 120 days, differed
according to organic imanure typc and from one soil to another. Results in Tables
3-5 reveal that all mean values of organic matter content were higher than the
none mamured treatment In the sandy soil, data in Table 3 show that the soil
organic matter conter was initially increased with increasing the incubation
period from zero to 30 days, thenafier it decreased at the fourth period (60 days)
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then slightly increased up to 120 days. It seems reasonable that such variations
depend mainly on the prevailing processes of mineralization due to the
differential effects of microbial activity, It is clear that the CMP which was added
to the sandy soil gave the highest increase in soil organic matter content,
Generally, sandy soils should be supplemented with organic matter every year to
maintain suitable amount of organic material for keeping and improving their
" physical, chemical and biological properties.

In the calcareous soil, results in Table 4 show that the positive effect
increased up to 60 days, then decreased gradually till the end of incubation
period.

1n the clay soil, the organic matter content increased with increasing the
incubation period from zero to 30 days, thenafter it decreased till end of the
incubation period (120 days). The highest mean value of soil organic matter
content was obtained with the use of CMP, Generally, the organic matter
percentage of the clay soil was greater than in the other soiis.

Such results indicate that addition of organic manures to soils increased
their organic matter to values higher than that of the MFT or the none-manured
soils. This result 1s in accordance with the findings of Mostafa (1996) and EL-
Emam (2002).

Regarding the effect of moisture content, results indicate that the
treatments that received organic manure at 100% field capacity gave higher
organic matter content than at 75% field capacity. This may indicate more organic
matter losses by oxidation of in the soil of 75% field capacity.

Soil pH ;

Results in Tables 3 — 5 show gradual and consistent decrease in pH
values in soils as a result of adding organic manures and incubation period of the
studied soils. The net effect of the different organic manures on soil pH value is
mainly dependent on the nature and characteristics of soils and applied mantres.
Such effects could be artributed to organic acids and CO. produced during
manure decomposition. These results are similar to those achieved by El-Ghozoli
{2003) who found that increasing rate of the applied humic acid from 750 to 1500
mg Kg™' caused soil pH to decrease.

CO; evolved:

The rate of CO, evolved from soil is a function of the activity of soil
microorganisms. Results in Tables 3-5 reveal that CO, evolved increased due to
‘manuring in all treatments in the three investigated soils. Organic manuring and
mineral fertilization tended to increase the total count of bactenia due to increased
nutrients and therefore increasing soil biological activities.

In general, data indicate that as the soil moisture was increased, the CO»
evolved was also increased. This can be attributed to high scil water contents,
diffusion of soil gases may be greatly reduced, resulting in a greater concentration
of carbon dioxide in the plant rhizosphere (Chaney, 1984).
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Considering the sandy soil, results in Table 3 show that the values of
CO; evolved in sandy soil amended with organic manures and mineral fertilizers
increased with increasing the incubation period from zero to 120 days. The
average CO; evolved was the highest in soil treated with BMC where it reached
58.3 pg/g dry soil/ hr. The lowest CO; evolved rate was attained from the MFT

where it was as low as 30.5 pg /g dry soil/ hr.

In the calcareous soil. results in Table 4 show that CO, evolved were
increased as the incubation period increased from zero to 60 days whetre the
values reached maximum followed by a sudden decrease at 120 days. The
average CO; evolved was highest in the soil treated with BMC where it reached
62.0 ug/g dry soil/hr followed by CMP (59.7), BMI (56.9), BMW (52.2) and

MFT (28.6) ug /g dry soil / hr.

In the clay soil, values of CO; evolved were increased as the incubation
period increased from zero to 30 days followed by a sudden decrease till the end
of incubation. The average values of CO- evolved were the highest in the soil
treated with CMP where it reached 61,7 ug / g dry soil / hr. The lowest values of
CO; evolved rate was altained from the MFT where it reached 25.4 pg / g dry soil
/ hr. The variation in CO, evolved at the different incubation periods in soils
could be attributed to the rates of organic matter decomposition and the number
of microorganisms in soils. Alseo, it is noticed that the values of CO, evolved
increased by increasing the moisture content.

Effect on soil available P;

The effects of the added organic manures from different sources, on the
available P in sandy, calcareous and clayey soils, during the different incubation
periods are presented in Tables 6 - 8.

In the sandy soil, results in Table 6 show, in general, significant positive
effect of the added organic manures on soil available P due to prolonging the
incubation period. This effect showed a periodically changing pattern rather than
a stcady consistent trend. The general features of this pattern are. a sharp increase
through the first 15 days of incubation followed by a sudden decrease trend at 30
days of incubation, followed again by a sharp increase til} the end of the
incubation period where maximum levels of soil available P were attained. Such
effects could be attributed to the microbial activity and magnitude of microbial
products particularly the organic acids or the compounds of acidic effects that
may induce P availability in such soils and may be due to the content of used
organic manure from P. Such results confirm those of Abd El-Raheem (1982).

The results of Table 7 show a significant increase in soil available P in
the calcarcous soil due "o the application of different treatments. This increase
depends on the type o manurc and incubation period. The soil content of
available P was initially :icreised with increasing the contact period from 0 to 30
days, thereafler decreas © it 60 days then drastically increased to maximum
values up to 120 days. Such varations depend mainly on the prevailing processes
of soil P mineralization or immobilization due to the rate and differentiated
effects of microbial activ: v,



Table (6): Effect of organic manures and inorganic fertilizers on NH,'-N, NO,-N and available P (mgkg™) of El-Nobaria sandy soil duritg different incubation periods.
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Table (7): Effect of organic manures and inorganic fertilizers on NH,'-N, NO;-N and available P (mgkg™) of E-Nobaria caicareous soil during different
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In the clay soil, in spite of the generally positive effect due to extending
the incubation period on availability of soil P, the obtained results show a slight
increase through the first 15 days of incubation followed by a more pronounced
increase after 30 days, then a decrease at 60 days of incubation period, followed
again by an increase till end of the incubation period. The abovementioned
change in the pattern of available P in the clay soil was consistent with the
different ireatments under the investigation, Such results are in accordance with
those of El-Ghozoli (1998).

It may be concluded that available P in the tested soils increased as a
result of manuring according to the following order:
The sandy soil: CMP > BMC > BMI > BMW > MFT.
The calcareous soil: BMC > BMI > CMP > BMW > MFT.
The clay soil: CMP > BMI > BMC > BMW > MFT,

The initial analysis of the investigated raw manures may give reasonable
explanations for these results as follows: Although BMI showed the highest P
content, it failed to yield the highest effcct on soil available P in the soils. Such
trend may be attributed to the refatively high Fe content of BMI as compared with
the other manures Table 1-b. Accordingly it may be that P in BMI could be
mainly as iron phosphate and thus less soluble than calcium phosphate. Therefore
P availability in the previous soils is refated not only to the soil type but also to
types of the different organic manures.

Such results may confirm those obtained by Poonia ef al. (1986), Salam
et al, (1996) and Badran er al. (2000) who concluded that the effect of organic
manure on the availability of macro and micronutrients is dependent on the
nutrient concentration, tyvpe of apphed manure and soil type.

Regarding the effect of mincral fertilization which included ordinary
superphosphate on soil available P, the obtained results show that the inorganic
fertilization significantly increased extractable P in the investigated soils. El-
Fahham (1997) found that the inducing effect dug to applied inorganic P on soil P
availabiljity was increased with increasing level of its application.

Mean values of extractable P at the end of incubation period in the sandy
and calcareous soil were 13.2 and 9.72 mg P kg™’ the corresponding was 20.1 mg
P kg ' soil in the clay soil of available P. Data in Tables 6-8 indicate that the
positive effect of soil moisture on available P was increased by increasing the soil
moisture content from 75% to 100% of field capacity in three soil under
investigation. These resulls could be attributed to the fact that when the soil
maoisture is reduced, the mobility of phosphorus is decreases. The reduction in the
mobility of P is more proncunced in the soil that had low moisture content. Such
results coincide with those cbtained by Abd El- Nour (1981) who noticed that
when the soil moisture increase the availability of P also increased.

Resuits show significant positive interactions regarding organic
amendments, incubation period and moisture on soil available P, The effect was
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maximized after 120 days of incubation and by using 100% field capacity. The
most efficient treatment was that of CMP especially in the clay soil.

Effect on ammonium and nitrate aitrogen:

Soil enrichment with nitrogen after addition of biogas manure depends
upon the manure nitrogen content. Changes in ammonium and nitrate nitrogen
contents in soils amended with organic materials and inorganic fertilizers are
presented in Tables 6-8. In all treatments, ammonium and nitrate nitrogen
contents in the sandy soil amended with organic amendments and inorganic
fertilizers were higher than the non-amended treatment. Throughout the
incubation period, NH,"-N and NO;™— N increased with increasing the contact
period from zero to 60 days, thenafier decreased at 120 days. These results are in
agreement with those obtained by Joung and Reddy (1992) who found that NH, -
N and NO;™ — N in soil increased with increasing the incubation period up to 60
days. Decrease in NH, '~ N can be attributed to oxidation to nitrate by nitrifying
bacteria, consumption of ammonia by microorganisms and loss of ammonia
through volatilization in the sandy soil (Russel, 1980).

Concerning application of inorganic N data show that the NH,'~ N
decreased with time. It ranged between 35.4 to 36.1 mgkg ™' soil at the beginning
at 75 and 100% of field capacity and decreased with time to be in the range of
26.0 to 23.9 mgkg ™ soil after 120 days of incubation.

The mean value of NO; ~ N in the sandy soil after 60 days of incubation
was 28 9 mgkg " soil for the non-amended treatment. However, with regard to the
soil treated with BMC, BMW, BMI, CMP, and MFT, comparable contents were
56.1,51.7, 69.0 and 77.1 mgkg ™' soil, respectively. This is due to the conversion
of ammonium to nitrate through nitrification process. These results are simiiar to
those reported by Mohamed (1995) and Mostafa (1996).

In the calcareous soil, NH,*- N and NO;™ — N increased with increasing
the incubation period from zero to 30 days, thenafter decreased up to the fourth
period (60 days) then drastically up to 120 days. Variations in soil amended with
different manures could be attributed to the decomposition rate of organic matter
in the soil. In the clay soil, changes in NH,-N and No; — N are presented in Table
8. The results indicate that the NH,*- N and NOy — N increased with increasing of
the incubation pericd from zero to 30 days, thenafter decreased at 60 days and
then increased up to 120 days at 75% or 100% of ficld capacity.

Regarding to the effect of different sources of organic manures and
mineral fertilizers, it is noticed that the CMP gave the highest value of NO;—N
and MFT gave the lowest value in all studies soils. Generally, ammonium and
nitrate nitrogen contents increased with increasing of the soil moisture content
from 75% 10 100% field capacity.

Effect on the soil available Fe:
Results obtained show significant differences in the values of available

Fe in the tested soils due 1o the different incubation periods.
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In the sandy soil, the results in Table 9 show slight increases during the
first 15 days of incubation. With prolonging the incubation period, these values
increased to reach maximum values up to 120 days of incubation. Such effects
could be attributed to organic and inorganic acids which would resuit from the
decomposition of the organic matter and decrease the soil pH and hence the Fe
would become more available.

Concerning the effect of incubation period on the calcareous and clay
soils treated with different organic manures data in Tables 10 and 11 indicate that
the values of available Fe were increased as the incubation period increased and
the maximum values occurred after 120 days of incubation. This increases may be
due to the micrebial activity that encourages the formation of humic substances
which play a major role in soil fertility. Such results confirm those of El-Ghozoli
(1998).

It can be deduced from the abovementioned results that the BMC was
the most efficient manure in inducing soil Fe availability, while MFT was the
least. The increase in soil available Fe due 10 treating the studied soils with the
different manures could be attributed to mineralization process of organic matter
suppliecd to soil through manuring which should be expected to release
micronutrients. These results are in accordance with the findings of Abd El-Latif
and Abd El-Fattah (1985) who attributed increase in Fe availability to the high
content of micronutricnts and the low pH values of the organic manures during
the decomposition which plays an important role on extraction of the
micronutrients.

Because the clay soil initially contained relatively higher values of soil
available Fe, therefore, its extraciable Fe reached values relatively higher than the
corresponding ones in the sandy and calcareous soils. On the other had, the
extractable Fe from the calcareous soil was less than of sandy and clayey ones,
This could be partially attributed to the lime reducing effect on Fe activity in the
calcarcous soil.

It might be concluded that the addition of N, P and K fentilizers
increased the available Fe in the tested soils. This may be attributed to the indirect
effect on some chemical properties of soil such as soil pH. The abovementioned
results indicated that the effect of organic manures on available Fe was more
pronounced than the effect of mineral fertilizers.

Obtained results showed that increasing the soil moisture content from
75% to 100% of field capacity significantly increased the soil available Fe in the
tested soils. It could be concluded that increasing moisture level increased the
efficiency of microbial activity and consequently the rate of mineralization
process of organic manures applied to the soil and Fe become more available.
These findings are in agreement with those of Fahmy (1995).
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Tnble 10: Effect of organic residues and inorganic fertilizers on available Fe and Mn (mgky?) of El-Nobaria calcareous soil during different incubation periods.
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Effect on soil available Mn: :
The obtained results show significant differences among the values of
available Mn in the tested soil due to the different incubation periods.

In the sandy soil, as indicated in Table 9, results show increases up to 30
days, then decreases till the end of incubation period. The most effective period
was 30 days of incubation where the maximum available Mn was extracted. Such
variations depended mainly on Mn mineralization or immobilization due to
differential effects of the involved trcatments as well as the microbial activity
associated with such treatments, Although the values of Mn gradually decreased,
they were still higher than the those in soil not treated with organic manured.

: In the calcareous soil, results exhibited in Table 10 show that all values
of available Mn as affected by the manure treatments sharply increased up to 60
days, then decreased gradually after 120 days from incubation.

In the clay soil, results show an increase in the content of available Mn
due to the incubation period. The general trend observed with respect to available
Mn through the course of the incubation experiment, show increases after 30 days
followed by decreases till the end of incubation period. The most effective period
was 30 days. This increase in available Mn in the soils under investigation could
be attributed to the mineralization process of organic manures added to soil and to
the low pH values of thosc materials during the decomposition period which play
an important role on increasing the extracted micronutrients. On the other hand,
the decrease in available Mn after 30 days of incubation may be du¢ to formation
of stable organo-mineral clay complexes at the terminal stage of the
decomposition of crganic manures and thus decrease available soil Mn. These
results are similar (o those obtained by Abd El-Kariem (1989} and El- Koumy ef

al. (2000).

Regarding the effect of treatments on soil available Mn, the orders was
as follows for each soil:
The sandy soil: BMC> BMW> CMP> BMI> MFT
The calcareous soil: BMC> BMW> BMI> CMP> MFT
. The clay soil. CMP> BMI> BMC> BMW> MFT

Concerning the effect of soil moisture content on Mn, the obtained
results show increases in soil available Mn in the tested soils. This is a result of
increasing the soil moisture which may increase microbial activity and
mineralization of organic manures supplied to the soil.

Effect on soil available Zn:
Obtained results show significant differences in the values of soil

available Zn. The maximum values obtained in the sandy or the clay soils
occurred after 120 days of incubation, while in the calcareous soil it after 30 days

of incubation.
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Concerning the effects due to manuring on the soil available Zn, they
can be arranged in the order:

The sandy soil: BMI> BMW> BMC> CMP> MFT

The calcarcous soil: BMW> CMP> BMI> BMC> MFT

The clay soil: BMI> CMP> BMW> BMC> MFT

With respect to the effect of soil moisture, the obtained results show that
when the soil moisture level was increased from 75% to 100% of field capacity,
the soil available Zn was increased in the three investigated soils. Such results
lead to a general conclusion that the most efficient (reatment with respect to
inducing Zn availability in the sandy and clay soils was the BMW at 100% of
field capacity. This effect was maximized after 120 days from its incubation.

Effect on soil available Cu:

The effect of different organic and inorganic fertilization on the
available Cu in the sandy, calcarcous and clay soils during different incubation
periods are presented in Tables 12 — 14. Data show significant differences among
the values of the soil availabie Cu extracted from the tested soils as a result of
added organic manures. These results are in accordance with those obtained by
Hegazy et al. (1989) and El-Ghozoli {1998) who stated that available Cu was
significantly increased as a result of organic manures application,

In the sandy soil, data reveal that available Cu increased as the
incubation period increased. The maximum values were obtained after 120 days
of incubation. In the calcareous soil, results indicate that the most effective
incubation period in inducing available soil Cu was 60 days for the different
treatments.

In the clay soil, the values at zero time were 866, 7.59, 8.29, 7.96 and
3.60 mg Cu kg ™' soil for BMC, BMW, BMI, CMP and MFT, respectively. These
values increased to reach 9.09, 8.25, 8.83, 8.51 and 3.91 mg Cu kg"' soil at 30
days of incubation, followed by a decrease afler 60 days but values were still
higher than those obtained at zero time of incubation, followed again by an
increase till the end of incubation period (120 days). Such results may lead to a
general conclusion that the most effective treatment with respect to inducing
available Cu in both the tested sandy and clayey soils was BMC while the most
effective in the calcareous soil was CMP,

Generally, the increase in availability of Fe, Mn, Zn, and Cu by
increasing soil moisture content is probably attributed to an increase in the
microbial activity in soil. These findings are in agreement with those obtained by
Awad (1991) and Fahmy (1995},

Finally, the previous results show that values of soil organic matter,
DHA, CO,, pH, NH,", NO, *, available P, Fe, Mn, Zn and Cu differed according
to the soil type, incubation period, source of organic materials and the soil
moisture content.



Table (12): Effect of organic residues and ino

ic fertilizers on available Zn and Cu

!y of El-Noubaria sandy soil during different incubation periods.
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BMW | 679683882 |68) | 807 | 694 | 895]06.00 | 971 | 7.72 [ 061 7.65 | 980 | 791 | 9.07 | 801 | 8.84 | 7.63 | 9.21 | 184 | 740 | 746 | 921 | 615 | 1.43 | 9.8
Bl 9688 626983831958 (674 [59%9[691 103 ([750({108] 7231978768107 1731{984] 70710511 736 70510 702 | 987 [ 1046 | 7.03 |10.16
CMP 103[65611021661] 106 1682108890 1111 (74471951732 1107(752 105780401 (7337102 761 17131724 [1056 10641718 [1006
MFT 451 3221462 318 467 13365 (473 (348|501 [ 367 | 5111340 480 /388 | 475|374 (473359478 386 | 3547 353 | 474 | 480 | 383 | 463
Mean (883|575 | 867|575 B82 [597|892 608|928 654 ]956| 635 899 |6761914 1671858 }638[9.01] 4564 (427 832 | 886 | 917 1629 | 882
LSD.em
Zn: P=019 T=020 C=017 PxT=035 PxC=047 TxC=029 PxTxC=012
Cu: P=020 T=018 C=017 PxT=027 PxC=03 TxC=0.36 PxTxC=007
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Table {14); Effect of 0 ic residues and ino ic fertilizers on available Zn and Cu (mykg™) of Ei-Fayoum clay soil during different incubation perinds.
Incubation periods [days) P}
0 1 15 T n T 80 ] 120 ] Mean T Wean
(=3 Soli molsture [as % of field capacity) {C) Grand mean
T5% 100% T5% 100% 5% 100% T5% 100% T5% 100% T5% | 100% | 15% | 100%
" |nlCu Zn|Cu|Zn [Culdn|Cu|2n [CulZniCu [2n]Cul|2ZncCu]n]cu Cy Cu | Zn T Cu
None
3821310391313 398 | 325]396 331 | 40713321443 ) 344 | 4231348 438 |30} 44203234580 335 | 410} 320 | 449 ) 330 | 285} 374
manured
BMC 873864 a8t 867|870 [807 803 ]892)89819.090.42)9.10 /936|883 ;9262588 )965)889)103] 898 ;900 828 |02 | 880 )8o8 908
BUW 104 (7561102761} 105 |72 (983|798 107 847} 105] 833 [1Moi801|11a]amel 58431114 790 (108 793 | 105 ] 813 {036]958
BMI {987 (830985828094 (899100 (680]02 877 |104{ 889 [106{861 {108 [B72|109{865 /105878 {103 { 866 {103 | BT1 {048 | 936
cMP {101 )7s3|wafroal 105 |awf107 |eslto|8x|o8|azoltizten 10785138 1nz]ert [108] 815 | 107 | 842 947 {956
MFT 1541 /361 (561|360 | 593 | 368 {572 :372 {583 | 382 {590 [ 401 {596 ]366 |6.05{375]602 (358 | 611 | 365 (583 | 363 {587 | 364 | 4731475
Mean |800]720 /8957220019 [751)905)752{934/763)034) 780 |962)7.45)|962)775)|089)749|992) 762 19361 745935 755 | 840|845
LSDun
n: P=023 T=031 C=026 PxT=043 PxC=038 TXC=040 PxTxC=0.10
Cu;: P=014 T=0.13 C=018 PxT=02 PxC=02% TxC=02 PxTxC=005
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