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ABSTRACT

A field experiment was conducted at the Agricultural Research Station Farm
of Noubaria, during two successive growing seasons (2001-2002) on a calcarecus
sandy clay loam soil to study the direct effect of compost, sulphur and phosphorus on
dry matter of faba bean seeds and straw, and some nutrient uptake by them as well
as the residual effect on the same parameters of maize plant due to these
applications. Two kinds of composts {A and B) each at a rate of 4 ton/fed were applied
in addition to a contro! treatment, either individually or in combination with 200 kg
Sffed and /or 13.5 kg P/fed. Treatments were incorporated in a split plot design with
four replicates.

The obtained results could be surmmarized in the followings:

Calcareous soil manuring with any of the two used composts, either
individually or in combination with S and P was of significant effect on increasing dry
matter yield of faba bean plants and their uptake of N, P, Fe, Mn and Zn. The residuai
effects of the aforementioned treatments were pronounced on uptake of N, P and Mn
by the successive grown plant, i.e., maize. Compost A was significantly superior to B
in tncreasing dry matter yield of straw and whole faba bean plant, N and Fe uptake
while the opposite was true in case of Mn and Zn uptake. There were no significant
differences between compost A and B effects on P-uptake by different parts of both
the studied crops.

Data revealed that application of compost A or B in combination with both 8
and P increased faba bean seed and straw dry matter weights over compost A or B
combined with 5 or P treatments.

As a conclusion, it could be recommended that using compost at a rate of 4
ton/fed in combination with 200 kg S#ed and 13.5 kg P/fed is significantly beneficial to
obtain the economicaily best results under such a soil as a direct effect, while addition
of a portion of the studied materials (determined through further studies) may be more
beneficial than their residual effects.

Keywords: Calcarecus soil, Compost, Sulphur, Phosphorus, Faba bean, Maize.

INTRODUCTION

Soil fertilization or manuring has an essential role for supplying plants
with nutrients. This role can be effective for several months according to the
nutrient release. Yields, yield components and chemical composition of plants
are good parameters to estimate application efficiency. Therefore, rates of
farmyard manure are significantly effective in increasing most of absorbed
macro and micronutrients by different parts of plant (Negm et a/., 2002a)

The amounts of farmyard manures available to Egyptian farms are
net only insufficient but also decreasing with the increasing tendency towards
the mechanization of agriculture. An alternative way to meet the growing
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needs for organic manure is by composting plant and animal residues (Addel
Ghaffar, 1978).

Many studies have been done to improve the beneficial effect of
composted organic materiais through additin of P fertilizer (Wassif et af, 1988
and Genaidy, 1994). Sarkadi (1995) reported that combined application of
organic matter and superphosphate caused increasing P content in plants.
El-Fayoumy (1996), Hashem et al.(1997), Awad el a/.{2000) and Negm ef
al.(2001,2002b and 2002¢) clarified the importance of mixing organic
manures whatever their sources with sulphur or gypsum for improving
calcareous soil properties and productivity of plants (wheat-sorghum-
soybean and maize) due to increasing the efficiency of each other.

Negm e al. (2002d and 2003) concluded that Bicompsite application
at a rate of 4 tonffed in combination with 200 kg Sffed is significantly
beneficial to obtain the economically best results under calcareous soils as a
direct effect, while renewal or repeat addition of 4 ton/fed of Biocomposite
may be more beneficial than its residual effect. Fazal and Sisodia (1989)
reported that higher levels of P and S increased grain yields of wheat and
maize. Lentil plant dry weightt N and P uptake increased with
superphosphate and suiphur compared to contro! (Saber and Kabesh, 1990
and El-Raies et a/., 1997).

Therefore, the objective was to study the direct and residual effects
of two kinds of compost, sulphur and phosphorus added to a calcarecus soil
on dry matter production and some nutrient uptake using faba bean as an
indicator crop in the winter season and maize in following summer season.

MATERIALS AND METHODS

A field experiment was conducted at the Experimental Farm of
Noubaria Agriculture Research Station, Norhern Tahrir, Beheira
Governorate, Egypt during two successive seasons (2001 and 2002) on a
sandy clay loam soil, the main soil characteristics are shown in Table (1). The
obtained composts were a commercial one (comp.A) and a suggested one
prepared by Soils, Water and Environment Research institute, ARC, Giza,
the chemical analysis of the composts are shown in Table (2). Analyses of
soil and compests were determined according to the standard methods
{Black, 1965 for soil and Brunner and Wasmer, 1978 for composts).

Table (1): Some chemical and physical characteristics of the studied

soil.
. Soluble cations ;
Soil pH A Soluble anions
Depth { 1:2.5 ?: ESCI:: (meq/100g soil) t {meq/100g soil)+

cm | susp. Ca” [Mg~] Na* | K [CO,|[HCO;] €T |50,
0-20 | 8.00 [48.00 2.60 042 (043058 [003 1 - | 019 | 049 E—.?s
20-40 | 8.08 | 4860 2.52 036 | 030|055 003 - 021 038 |074
1

Soil |TotallAvailable nutrients (mg k Mechanical analysis (%)} | Soil
depth | N OM Coars| Fine . exture
Cacoiesand sand | it [ClY| cjage

em % P LK Fe |Mn| 2Zn 3,

0-20 0.0428.32! 500 [3.20] 3.0 [1.34(0.62{23.11115.31 | 37.46 | 20.13 [27.10 SCL¢
20-40 [0.037/7.70| 447 |2.75| 2.8 [2.80[0.57| 25.21 | 13.95 | 37.52 | 23.80 [24.73 SCL
T In saturation soil paste extract $SCL = Sandy clay loam.
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Table (2). Some main characteristics of the used composts.
T

I+ Total |

Moisture '?H EC | OC Total C/N Mn | Zn

Compost % 1:10 dsim!| % N ratio P | K| Fe mg | mg
susp. % Yo | % | % ka' kg

A 128 7.81 | 360 118.77| 1.99 | 9.42 |10.99 1.30J1.05 500,140
B 33.0 6.20 | 5.00 |27.50) 1.30 |21.15]/1.10/0.980.80 284|167

The experiment design was a split plot with four replicates in the both
seasons. The main plots were assigned to composts (0, comp.A and comp.B
each at 4 ton/fed rate) while sulphur (0, and 200 kg S/fed as elemental S) and
phosphorus (0 and 13.5 kg P/fed as calcium superphosphate 6.7%FP) were
randomly assigned to the subplots. The area of each plot was (3.5 x 6 m).
The composts were thoroughly mixed with the sail tillh layer one week before
sowing faba bean (Ficia faba c.v.Noubaria 1) on the 7" of November 2001.
After harvesting faba bean on the 26" of May 2002, the same plots were
prepared for the following crop without any additions of either composts,
sulphur or phosphorus. Grains of maize {Zea mays L c.v. Hybrid 310) were
sown on the 39 of June 2002. Basal application of mineral N, P and K
fertilizers were added as mentioned by Rehan et al., (2004) in the 1% part of
the current study.

Only the day just before each crop harvest, samples of 5 plants were
collected, separated into seeds and straw in case of faba bean and grains
and stover in case of maize and prepared for dry matter and nutrient
determinations. After wet digestion of plant tissues according to Sommers
and Nelson {1972), the macronutrient N, P and K were determined according
to Chapman and Pratte (1961). The micronutrient Fe, Mn and Zn were
determined using Atomic Absorption Spectrophotometry (Perkin Elmer 3300).

The statistical analyses of data were done according to the methods
described for split-plot in randomized complete block design by Snedecor and
Cochran (1971).

RESULTS AND DISCUSSION

Dry matter yield:

Direct and residual effects of the studied treatments on dry matter
yield of plant parts are shown in Tabie (3).

The dry matter of faba bean seeds, straw and whole ptant increased
significantly by application of any of the two used composts. However,
compost A was significantly superior to ancther one (B) in ¢ase of straw and
whole plant. Application of sulphur was significantly beneficial in increasing
dry matter of seeds, straw and whole faba bean plant (summation of seeds
and straw). On the other hand, phosphorus effect was found to be
insignificant on faba bean dry matter. The interaction effect of these three
factors, however, was significant. The most pronounced case was the
significant increase in seed dry matter weight due to the treatment consisting
of compost B combined with sulphur over that consisting of compost A with
sulphur (33.68 vs. 31.04 g/plant). These results may be attributed to the
composition of the applied compost itself, as well as the beneficial effect of
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sulphur and phosphorus. These results are in agreement with those obtained
by Wassif et al(1988), Awad et a/.(2000), Negm et al.(2002b,c, d and 2003)
who found that application of compost either alone or in combination with
suiphur or phosphorus improved the growth and yield of the treated crops.
This may be attributed to improvement in physical and chemical properties of
soil, such as decreasing soil pH, and increasing both macro-, micronutrients
availabilities in the soil, besides improving nutrient uplake and the elemental
status in plant.

The dry matter yield of maize grain, stover and the whole plant were
not affected significantly by the residual effect of any of these additions
individually. The double interaction of these factors was significantly effective
in increasing grain dry matter yield as mentioned below. Application of
compost A without S was significantly superior to unmanured treatment, that
treated with compost B without S, or compost A with S in increasing grain dry
matter. On the other hand, compost B with S was significantly superior to that
without S in increasing grain dry matter. The superiority of compost A without
S over unmanured (untreated) or compost B without S was also found in case
of the whole plant. Grain dry matter yield resulted from treatment of compost
A combined with phosphorus was significantly higher than the other
treatments. From other wise, grain dry matter yield of plants received S and P
was significantly higher than that received S only. The triple interaction effect
was found to be insignificant in all cases of maize dry matter yield. Similar
results were obtained by El-Fayoumy et al (2001), who attributed the
insignificancy to the N assimilation by micro organisms.

Nitrogen-uptake

Data present in Table (4) show values of N-uptake by different parts
of both the studied plants as influenced by different treatments. The
obtained data revealed that there were significant increases in N-uptake by
all parts of faba bean plant over the control treatment due to compost A
application and N-uptake by straw and whole plant due to the anaother
compost. However, compost A was significantly superior to another one (B) in
all parts of faba bean plant. Nitrogen -uptake by faba bean seeds, straw
and whole plant increased significantly with application of S or P.

Concerning the interaction effects of these factors, it could be noticed
that the addition of S or P raised compost B efficiency to be as significant as
campost A in case of seeds and whole faba bean plant.

With regard to triple interaction, statistical analyses presented in
Table (4} revealed that there were no significant differences in increasing N-
uptake in case of straw and whole faba bean plant.

Generally, the increase in uptake of nitrogen in tested plants may be
attributed to the applied materials {(composts, S and P) that increased the soil
N content and availability. These results are nearly similar to those found by
El-Maghraby et al. (1977), Arisha and Abd El-Bary (2000), Negm et
al.{2001,2002,a,b,c and 2003) who found that application of compost and S
or P increased N-uptake by tested crops. They attributed that to the
improvement of soil properties, beside nitrogen reieased from organic matter
(compost) by micro-organisms, consequently compost acts as nitrogenous
fertilizer.
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Data in the same table indicated that N-uptake by different parts of
maize plant was affected significantly by the residual effect of the individual
applied treatments except for P in case of stover, However, residual effect of
compost B was significantly superior to the other one {(A) in increasing N-
uptake by maize stover. The statistical analyses revealed that there was no
significant difference effect between effect of compost A combined with S or
P and compost B combined with S or P in N-uptake by maize stover. This
may be due to addition of S or P that raised compost A efficiency to be as
significant as compost B. The same cbservation of beneficial effect of sulphur
addition to compost B was observed in case of whole maize plant. At the
same time, addition of phosphorus to compost A tended to cause significant
increase in N-uptake by maize grain over that of compost B with P.

it is obvious from the same table that the total N taken up by both the
tested whole crops followed the same behavior of them.

Phosphorus uptake

Data presented in Table (5) indicated that addition of any of the two
used composts caused significant positive effects on P-uptake by different
parts of tested ptants for the two cultivation seasons. However, no significant
differences were found between compost A and B on P-uptake in all parts of
the tested plants. On the other hand, application of suilphur resulted in
significant decreases in P-uptake by faba bean straw and the whole plant, but
the residual effect of sulphur was found to be insignificant on P-uptake by all
parts of maize plant.

Data proved that the application of phosphorus to soil tended to cause
a significant increase on P-uptake by all parts of both the used plants as
compared with the control treatment. At the same time, the triple interaction
was of significant effect in increasing P-uptake by all parts of both the tested
plants. Addition of sulphur with compost B was found to be significantly
superior to compost A combined with S in increasing P-uptake by all parts of
faba bean. The significant increases in P-uptake by straw and whole faba
bean plant attained due to compost A combined with P were higher than
those attained due to compost B with P. Averaged over P, application of
compost B without S was significantly superior to that treated with compost A
combed with § in increasing P-uptake by maize grains.

These results may be attributed to the effect of the studied factors on
dry matter yield. These findings are in agreement with those reported by
Ramadan et al. (1996}, El-Fayoumy (1996) and Negm e! af(2002b), who
found that application of organic matter with S results in an increase in P-
uptake by tested crops. The obtained data revealed that P-uptake by different
parts of maize plant were higher than the corresponding ones attained by
faba bean plant. This result may be due to available P which was increased
at that period by addition of studied treatments (Awad et al.,2000 and Negm
et al.,2003)

Regarding the total P taken up by both crops as a whole, treated with
the mixture of composts, S and P was significantly higher than that of
treatment received S and P without composts.
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Potassium-uptake

Data presented in Table {6) show the mean values of K-uptake by
different parts of faba bean and maize plants.

As for faba bean, K-uptake of seeds and straw significantly increased
due to application of any of the two used composts. However, compost B was
significantly superior to the other one (A) in case of straw and whole faba
bean plant. Application of sulphur or phosphorus was significantly beneficial
in increasing K-uptake by straw and whole faba bean plant. On the other
hand, the triple interaction between these three factors was found to be
insignificant on K-uptake by different parts of faba bean plant. The K-uptake
by seeds of faba bean plant attained due to compost B combined with S was
higher than the corresponding K-uptake value attained due to compost A
combined with S. However, statistical analyses revealed that the addition of
phosphorus raised compost A efficiency to be as the same as compost B in
case of straw and whole faba bean plant.

Also, data revealed that there was a significant increase in K-uptake
by all parts of maize plant due to residual effect of compost A as compared
with the control treatment while grains were the only plant part which was
positively sensitive to the other compost (B). However, residual effect of
campost A was significantly superior to B in increasing K-uptake by all parts
of maize plants. Also, mean values of K-uptake by maize grains were
significantly increased due to the residual effects of S and /or P. On the other
hand, triple interaction was insignificant on K-uptake by all parts of maize
plant.

This increase in K-uptake by both used plants may be due to the high
content of potassium in both the tested composts and their effect on
conserving K from being lost by leaching. Similar results were obtained by
Negm et a/.(2002a, b and 2003).

Iron-uptake

Data in Table (7) indicated that Fe-uptake by different parts of faba
bean plant was significantly increased due to application of any of the two
used composts. However, compost A was significantly superior to compost B
in all parts of faba bean plant. Application of sulphur resulted in significant
increases in Fe-uptake by seeds and whole faba bean plant and significantiy
reversed in case of straw. On the other hand, application of P caused
significant decrease in Fe-uptake by all parts of faba bean plant (19.82 vs
15.92 for seeds, 46.09 vs 39.57 mg/plant for straw). Moreover, statistical
analyses revealed that the negative effect of S application on Fe-uptake by
faba bean straw was reduced due to application of compost A combined with
sulphur.

Mean values of Fe-uptake by different parts of maize ptant were
significantly increased over the control treatment due to compost A or B
applicaticn. One exception was the Fe-uptake by stover attained due to
application of compost B, where its values did not exceed that of the control
(Table 7). Application of S or P was significantly beneficial in increasing Fe-
uptake by grains and whole maize plant. Moreover, statistical analyses
clarified that the addition of § combined with compost B caused significant
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increase in Fe-uptake by grains over that of compost A combined with S. On
the contrary, application of P with compost A raised significantly Fe-uptake by
grains and whole maize plant over that of compost B. This may be due to
chemical composition of the used composts and relative effect of S which
decreased the soil pH, consequently increased availability of Fe element.
These findings are in agreement with those reported by Awad et al(19986)
and Negm et a/ (2003).

Manganese-uptake

The mean values of Mn-uptake by different parts of both used crops
are presented in Table (8).

Manganese uptake by parts of faba bean plant was significantly
increased by application of any of the two used composts. However, compost
B was significantly superior to compost A. Application of S was of positive
and significant effect on increasing Mn-uptake by seeds but at the same time
it was of negative and significant effect on Mn-uptake by straw and whole
faba bean plant. On the other hand, phosphorus effect was found to be
insignificant on Mn-uptake by faba bean plant.

With regard to the double interaction of these factors, statistical
analyses revealed that compost A combined with P was of significant and
superior effect to that without P on increasing Mn-uptake by all parts of faba
bean plant. From other wise, manganese uptake by straw received S and P
was significantly higher than that received S only. The triple interaction effect
was significant on Mn-uptake by faba bean plant. Similar results were
reported by Awad et al. (1996) and Negm et a/.{(2002b).

Data in the same table also revealed that Mn-uptake by maize plant
increased significantly due to application of any of the two used composts,
sulphur or phosphorus. However, compost B was significantly supenor to
compost A which may be due to its chemical composition (Table 2).

Regarding the double interaction between compost and phosphorus,
addition of P raised compost A efficiency to be as significant as compost B
with P in increasing Mn-uptake by stover and whole piant. The interaction
effects of these three factors were also significant.

Zn-uptake

Data presented in Table (9) showed that the mean values of Zn taken
up by different parts of faba bean plant were significantly increased over the
control treatment due to composts applications with the exception of seeds of
the plants treated with compost A. However, compost B was significantly
superior to compost A. Nevertheless, Zn-uptake by straw and the whole faba
bean plant was significantly decreased with application of S, but application
of P was significantly beneficial in increasing Zn-uptake by straw and the
whole plant.

Concerning the double interaction of these factors, data in Table (9)
also revealed that sulphur application significantly increased Zn-uptake by
seeds of plants treated with compost B. From other wise, compost A and S
interaction was found to be of insignificant effect on Zn-uptake by straw and
the whole plant compared with compost A alone.
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Data also showed that residual effect of compost B was significantly
superior to unmanured treatment and that treated with compost A on
increasing Zn-uptake by grains and whole maize plant. On the other hand,
residual effects of S or P were found to be insignificant on Zn-uptake by
maize plant.

Concerning the double interaction of these factors, statistical
analyses revealed that residual effect of added S with compost A, and P with
compost B caused negative significant effects on Zn-uptake by maize grains.
On the contrary, addition of P raised compost A efficiency to be more
significant than the control. From the other wise, the triple interaction effects
were found to be insignificant on Zn-uptake.

The significant effects of the applied materials on micronutrients
uptake by faba bean plant parts (as a direct effect) reported in the present
study may be attributed to the interaction effect of compost, S and P. these
results are in agreement with those of Alves et al{1999) and Negm ef
al.(2002d and 2003).

CONCLUSION

From the aforementioned discussion, it could be concluded that, the
combined applications of the three studied materials increased significantly
DM yields, and N, P, Fe, Mn and Zn uptake by the first crop compared with
the treatment that received S and P only {CpS:P,). However, their effects on
N, P and Mn uptake extended to the successive crop.
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