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HIS STUDY aims to evpluate the role of two composted plani

residue of rice straw and banana residues used in two different
soils, ie., clay and calcareous on available nutrient content (N, P. K.
Fe. Mn and Zn). Two heaps of rive straw and banana residues each
heap was enriched wilth some chemical activation up to 4 months.
Twa seil samples from soil surface laver 0 - 30 cm of two newtly
reclaimed soils were collected trom Noubaria {calcareous one) and
Kom Osheem (clay).

A por experiment was conducied including, the two studied soi
ypes, Lwo sources of organic compost and § treatments of different
combination of erganic manure rates 0. 3 and 10 ton/fed and minerai
NPK proportion: of their recommended doses 0. 50, 75 and 100%.
Wheat { T cum aestign ) was planted il maturity followed with
maize ( Zea mavs L.} for 70 days only.

The soil availabilitics of N. P, K. Fe, Mn and Zn iended to
increase by organic and mineral application high rates when they were
in combination. Applying of composts only (C:Mg or CgMy) were
effective in increasing available nutrients in the soils than mineral
fertilizer {CoM o). Rice strasy compost in clay soil was the best in
raising available N while banana residue compost in calcareous soit
was the best in cuse of available P. K. Fe. Mn and Zn. These
availabilities were decrensed along with time of cultivation (from after
wheat to after maize). Calcareous soil lype was in more need to
compost applications than clay one.

There are many benefits for additions of organic manures, which composted plani
residues is one of them, to calcareous and clay soils. Badawi (2003) showed that
the addition of composted plant residues to soil led to an increase in the availability
of N, P and K. El-Sharawy et ai. (2003) found that application of rice straw
compost to cultivated seil was better in improving available N, P and K than cotton
stalks compost application. Basyouny e/ af. (2004) reported that the superiority of
compost for increasing the availably N,P and K as compared to mineral fertilizers.
El-Sadfy et al. (2005) reported that the addition of 5 ton compost to sandy soil had
on effect on available phosphorus, but it heightened available potassium, Modaihsh
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Material and Methods

Two soil samples from the surface layer (0 - 30 cm)of two newly reclaimed soils
differ in their chemical and physical properties were taken, one of them was
calzareous light textured from Noubaria located at the Cairo-Alexandria Desert
Road 70 km to Alex. The another was non-calcareous clay one or what so it can
be called tafia from Kom Osheim Research Station Farm at El Fayoum
Governorate. Soil samples were air dried, crushed and prepared to physical and
chemical property determination as shown in Table i.

Four hundred kilograms of each of rice and banana plant residues were
aerobic composted according to the method deseribed by Abou El-Fadle (1576).
Biological and chemical analyses of the two comgost are listed inTabiz 2.

A pot experiment was conducted in a green house including two soil types,
two sources of compost and eight treatments of different combinaiicns of organic
manure and mineral NPK rates as follow -

(CeMy) control, zero organic with zero mineral fertilizer.
{CsMy ) 5 tons organic with zero mineral fertilizer.

(CiMy) 10 tons organic with zero mineral fertilizer.

{CsMsge,) 5 tons organic with 50% NPK recommended .
(C1oMspe5 Y10 toms organic with 50 % NPK recommended .
{CsMyse0) 5 tons organic with 75 % NPK recommended.

{C ;oM 150, Y10 tons organic with 75 % NPK recommended.
{CoM gees) zero organic with 100% NPK, (full recommended).

Egvpt. J. Soil Sci. 48, No. 3 (2008)



COMPOSTED PLANT RESIDUES IN NEWLY RECLAIMED SOILS

TABLE 1.Some physical and chemical properties of the tested soils

295

Characters Caleareous L Clay
Particle size distribution %
Clay 254 57.45
Silt 15.7 26.56
Fine sand 48.9 15.99
Course sand 9.91 0.50
Textural class Sandy loam Clay
Ca Cos 163 6.28
S.P. i3 132
Chemical analysis
pH (1:25) 8.55 8.45
EC (dS/m) 36 448
Soluble ions  ( mg/100g soil )
Na 39.8 28.3
K 3.59 1.16
1 Ca 14.5 4.5
Mg (4.3 95
CO, -- -
HCO, it4 8.6
Cl 47.0 33.0
S0, 13.99 2.36
Organic matter (%) 0.45 0.6
Organic carbon (%) 0.26 0.35
Total N (%) 0.12 0.17
C/N ratio 22 5.52
Available contents ( mg/kg soil ) _
N 110 127
P 5.29 4.15
K 246 325
Fe 3.46 8.45
Mn 2.04 5.30
Zn 1.33 1.87

Recommended fertilization dose for wheat according to the new Agricultural
Ministry Annual Bulletin were 224 kg/fed ammonium nitrate (33.5% N), 100
kg/fed mono-calcum phosphate mono hydrate (23% P) and 48 kg/fed potassium
sulphate (40% K).

Each treatment was replicated 3 times in complete randomized factorial
design. The glazed earthenware pot of 30 cm in diameter and 20 cm of length,
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296 SMOABOU EL-ENEIN ef of.

were filled with 7 kg of mixture soil-organic compost, sown with wheat
(Tritcum aestivum) variety Giza 169 on the [5” of November, 2004. On the 20"
of May, 2005 to achieve the residual effect of these applications, kernels of
maize ( Zea mays L) variety Hageen 2 were sown after quick repreparation of
each without any new additions. Practical recommended of thinning and
irrigation were followed. Soil sample of each pot was taken after wheat and
maize harvested for chemical analyses.

TABLE 2. Some chemical properties of the used organic residues.

Character Rice straw Banana straw
EC (d5/m) 2.80 1.88
pH 6.70 7.30
Organic matter (%) 64.16 5538
Organic carbon (%) 37.30 32.20
Total N (%) 1.86 178
C/N ratio 20.05 18.08
Moisture content (%) 23.00 27.00
Total contents

P (%)} 0.56 0.59
K (%) 0.99 1.06
Fe (mg/kg) 560 750
Mn img/kg) 94 151
Zn (mg/kg) 65 85

Analyses for compost

pH. total soluble salts, total organic mater, organic carbon were determined
totat nitrogen total phosphorus, potassium, iron, manganese and zinc (Brunner &
Wasmer, 1978).

For soil

Mechanical analysis Soil organic matter content of Walkley and Black
method, Calcium carbonate, pH value, EC, available nitrogen available
phosphorus, available potassium, in the soil ; (Page ef af. ,1982) and available
micronutrients of Fe, Mn and Zn ; (Lindsay & Norvell, 1978 ).

The obtained data were statistically analyzed according to the methods
described by Snedecor & Cochran (1971) using computer M, Stat Program.

Resuits and Discussion

Soil available N
Data of available nitrogen in soil after wheat and maize plants cultivated in
clay and calcareous soil were presented in Fig. 1. The values of available
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nitrogen m soil after wheat in clay soil increased significantly more than
calcareous one, as well as when used of rice compost as compared with banana
one, also C;pMsse, more than others and increased available N by two fold of
control and one and half fold of CoM, ¢, treatment.

All treatments of each compost (rice or banana) were the same in their
significant in clay soil and represented superior to those of calcareous, also
C1pMase, treatment of each above compost was superior compared to others, but
that treatment was more effect in clay soil on the available N.

The values of soil available N after maize cutting as a residual effective more
ot less followed the same trend of those concern after wheat season with very
sharp depression reached to less than one third of wheat season values. This
results presented in (Fig.1). Obtained results were recorded by Basyouny er al,
(2004); El-Sedfy et al. (2005) and El-Sebaey (2006).
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Fig. 1. Available N in soil after wheat and maize as affected with different
manuring treatments,
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Soil availuble P

There was significant difference in the available P in calcareous soil higher
than clay one, and the values increased with banana compost more than in case
of rice, also Cj;yMys0, was the best treatment significantly and increased available
P by six fold of contro! and four fold of GM ¢ treatment.

Banana compost in calcareous soil gave the highest values of available P.
From other wise C;yMysq, 0f banana compost gave the highest P values in both
soils. The same rate (C;sMise,) of rice straw compost produced similar high P
values in calcareous soil. Similar results were obtained by Basyouny er al
(2004) and El-Sebaey (2006).

The values of available P in soil afier maize cutting as a residual effect of the
used treatments followed the same trend of wheat season (Fig. 2).
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Fig. 2. Available phosphorus in soil after wheat and maize as affected with different
manuring treatments.
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Soil available K

The available K in calcareous soil was higher than that of clay one, also
panana compost increased K significantly more than rice compost. Also, there
were significant differences among all treatments, and C;Ms5s, was the best one
and represented two fold of control and one and half foid of CeM g treatment.
Concerning the all interactions were of significant effects among each other due
to the effects of the individual factors presence. Similar results were obtained by
Basyouny ef ol (2004) and El-Sebaey (2006).

The values of available K in soil after maize cutting as a residual effect of the
used treatments foilowed the same trend of wheat season, also C,3Myss, increased
the same fold as above of wheat (Fig. 3).
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Fig. 3. Available potassium in soil after wheat and maize as affected with different
manuring treatments.
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Soil avatlable Fe

Available Fe was affected by organic manure application or with mineral fertilizer,
where the clay soil was significantly higher than calcareous one. The available Fe was
incieased with banana residues compost application superior than rice compost,
Increasing treatments of compost application revealed significant difference
among rates, where the C,;M;s, rate was better than others, which increased by
three folds of either control or the treatment just used mineral fertilizer with zero
compost, while CsMise, and CsMsp, were the same.

As for all the interactions effects of combination of soil-compost, soil-
treatments, or compost-ireatments had followed the same trend of their
individual factors, in addition to that, the treatments of rice and banana compost
had the same effect on available Fe. These results were agree with Modaihsh

et ol (2005) and Hammad er af (2006).

Values of soil available Fe after maize cutting as a residual effect followed
the same trend of wheat season with exception that treatments of CsMsy, and
CoMsgs, were semilar and beiter than others. with respect to the combined
interaction of all used factors, the treatment of CsMsgs, of banana compost in
calcareous soil was higher than others(Fig. 4).
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Fig. 4. Available iren in soil after wheat and maize as affected with different
manuring treatments .
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Soil avaifable Mn

Available Mn in clay soil was significantly better than calcareous one, also,
banana compost was higher than rice one. The values were increased
significantly by increasing treatment, where the C,,M;se, Was the best one, which
relatively increased by two folds of either control or the treatment just used

mineral fertitizer with zero compost

The combined interaction of soil-compost, followed the same trend of
individual factors, Also the soil-treatments, data showed that values of available
manganese increased significantly by increasing rates, whereas C,My, C,oMsgs,
and C M=z, in clay soil were statistically the same and higher than others. These
results were agree with Modaihsh er al (2005) and Hammad ef o/ (2006).

The values of available Mn in the soil after maize cutting as a residual effect
followed the same trend of wheat season (Fig.3).
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Soil available Zn

The values of available Zn in the clay soil were higher than calcareous one, as
well as with banana compost than rice compost. Also, they were increased by
increasing the application treatments, where those had 10% compost whatever
mineral fertilizer added, the available Zn was the highest.

Just the combined interactions of soil-treatmenis were significant whereas
CioMspe;, and CgMoge, were the same and superior treatments. These results were
agree with Modaihsh er ol (2005) and Hammad et al. (2006).

The values of available Zn in the soil after maize cutting as a residual effect
followed the same trend of wheat season (Fig.6},
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Fig. 6. Available zinc in soil after wheat and maize as affected with different
manuring treatments,
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