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ABSTRACT

A sandy soil from Meet Kenana, Qalyoubia Governorate was used in the
current shudy. Four sources of organic wastes were used; i.e. chicken manure (CM),
charred rice straw (CRS), sugar beet residuve compost (SBC) and sugar ime (SL).
The latter is a waste shudge of lime-rich material residual from beet sugar factories.
Rates of applications were 2 %, 4 % and 8 % w/w equivalent to 10, 20, and 40
metric toms / fed., on tho basis of 30 cm soil depth under field conditions. Pots of 5
kg capacity were used and wateted to about the water-holding capacity and left for
one month to allow the biodegradation. Watering was done weekly. Thenafter, 20
grains of maize (Zea mays cv. hybrid 2 Taba) were sown and plants grew for 45
days then cut; thenafter a second crop of barley (Hordum vulgare cv. Giza. 123)
was sown (20 grains / pot) in the same pots for another 45 days. Afier cutting each
<rop soil samples were taken for determination of available N, P and K contents.
The dry weight of both maize and barley scedling was recorded. The obtained
resulis coukd be summarized as follows:

1 - All materials, except CRS treatment, significantly increased availability of N,
P and K in the soil as well as the dry matter yield of maize and barley. CRS
application decreased available murients in soil, but significantly increased
the dry matter yield of plants. Available nutrients contents after barley
cutting were lower than that after maize harvesting, but still higher than that
of the untreated soil.

2 - All residues increased N, P K, Fe, Mn, and Zn uptake by maize and barley
seedlings, except with CRS which decreased such uptake in barley. The
decrease was particularly significant with P, Mn and Zn Uptake of
macrouutrients by maize and barley seedlings followed a trend almost similar
to that of the availability of macronutrients in soil, effects being also
dependent on the kind and rate of applied material,

3 - Utilization of these organic wastes as a soil conditioners in newly reclaimed
sandy soils are recommended.

INTRODUCTION
The agriculture development aims at improving the agriculture activities
through asoa expansion and yield increase programs. Cultivation of sandy soils in
Egypt is the main target for area expansion. The main fertility and productivity
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problems of such soils are their poverty in plant nutrients and leaching losses
nutrients. Increasing the fertility of these soils can be achieved with applying
ofganic materials which increase soil productivity by providing plant nutrients
(Fresquez ef al., 1990), and by improving soil physical properties (Abu Shatar.
1993). Sinha (1972) emphasized the importance of mineralization of organic
matter through its decomposition for the availability of nutrients Organic
substances play a direct role in sustaining soil fertility by liberating available
nutrients form during mineralization (Smith and Sharpley, 1990). Omar (1983)
and Mahmoud (1994) found that the increases cansed by application of orgamic
manures regarding soil organic matter and plant nutrients are dependent on the
source and rate of the manure as well as the soil.

Organic wastes differ in their efficiency as mutrient sources depending
on their origin, composition and processing technigues. Khamis (2000) reported
that poultry manure and rice straw arc adequate used sources of K for potato
grown on sandy loam soil since their application increased available K content
and K-uptske by potato plants, and maintained continnous supply of K in the soil
during most of the growing period of potato plants.

Ariz et al. (1998) reported that farmyard manure applied to a sandy soil
iocreased cocumber yicld; and aftributed this increase to the role of orgamic
matter in improving soil structure, biological activities, mutrients balance and
status, and water holding capacity of this coarse textured soil. El-Zaher ef al.
(2004) reported that farmyard mamwe applied to a sandy clay loam soil increased
yields of sugar beet roots, maize grains as well as uptake of N, P and K by plants.
Barscom (1998) reported that farmyard manure applied to a sandy soil increased
its available N, P, Fe, Mn and Zn contents ag well as yields of clover and wheat
and the effect was more pronounced regarding Fe and Mn.

Abdel Magid ef al (1998) found that addition of chicken manure to a
sandy soil increased wheat grains and straw yields, N and P uptake and the
increase was a function of the rate of addition.

Elsharawy ef al. (2003) reported that application of rice straw compost
to sandy soil significantly increased grain yields of wheat and maize plants as
well as concentration of N, P K, Fe, Mn, Zn and Cu in plant leaves and in grains.

Most agricultural farm wastes represent a large bulk of organic matter at
low costs, With the rizing cost of chemical fertilizer these wastes could be used as
sources of piant nutricnts.

The aim of the current investigation was to assess the benefits of using
farm wastes of chicken manure, rice straw, sugar beet residucs and sugar lime on
the availability of N, P and K, and their uptake by maize and barcly plants and
their implications on plant growth.

MATERIAL AND METHODS

Sandy soil sample was taken from the surface 0 - 15 cm of a soil in Meet
Kenana, Qalyoubia Goversorate, Egypt. The soil was air-dried, crushed and
sicved through a 2 mm sieve then thoroughly mixed and kept for analysis as well
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as the experimental work. Physical and chemical properties of the studied soil,
were determined according to the standard methods outlined by Klute (1986) and
Page ef al, (1982), and are presented in Table 1.

Soil Propertios

Particle size distribution

Coarse sand (%) §2.59
Fine sand (%) 10.35
ilt (%) 2.27
Clay (%) 4,79
Texture " Sand
Saturation percentage (%, wiw) 22.04
Field capacity(%) 10.73
Nifting point (% 5.39
Avallable water (% 5.34
Bulk de g cm 1.73
Particle density (g cm™) 2.95
Total porosity (%) 35.04
Hydraulic conductivity (cm h™) 28.28

[EC (dSm™ in saturation extract) )

Urgasic matter :g(o/ol 0.36
tuble ions (mmol /L in saturation extract)_

HCOy 6.40
] 14.31

O, 0.00
SO,” 16.16

oo 528

Mg*" 3.36
Na 21.40

' _ 6.83

Exchangeable cations (cmol, kg )

L Ca™ 5.16
Mg 2.33
Na 0.79
K’ 2.33
CEC r 10.60

Available macro-nutrient (mg kg™
N 24.3

| P 4.6

§ K 95.0

. Available micro-nutrient (mg kg™~

| Fe 9.2
Mn 3.6
in 4.0

1:2.5: soil: water suspension at, soluble ions: in pase extract with

80, ¥ being calculated by difference between cations and anions.
Avaiiable nutrients: Extracted by ammonium bicarbonate — DTPA; available N

denotes NO;N
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Organic wastes used in the experiment are:
(1) Chicken manure {CM): manure collected from a chicken farm.
{2) Charred rice stiaw (CRS): rice stzaw burnt anaerobically (with no aeration)
- till becoming a black material resembling charcoal.
(3) Sugar beet residue compost (SBC): leaves and residues of sugar beet crop

collected from fields at harvest as well as residues obtained after roots

preparation for sugar extraction mixed together and composted as described

by Abou El- Fadl (1970).

(4) Sugar lime (SL): The sugar lime is a waste by-product of sugar refinery
industry obtained from the beet sugar Factory, El-Hamoul, Kafr El-Shaikh
Governorate. It was dried made in a form of powder of light brown colour.
Upon drying, the lumps break down casily to very fine powder. It is rich in

calcium carbonate (CaCOs, 73.1%).
Table (2) shows properties of the organic wastes used in the current
experiment.
-Table (2): Chemical and physical propertics of the organic wastes (materials)
used in the current study.

Property CM | CRS SBC SL

PH in (1:5) soil suspension 6.94 8.15 8.58 8.80
EC dSm" in (1:10) soil suspension | 873 | 436 8.75 1,90
Organic carbon(%) 1160 | 14.60 8.40 3.40
Total nitrogen (%) 380 | 180 4.90 0.90
C: N ratio 3.05 | 8.11 1.71 3.78
Organic matter (%) 2320 | 29.20 16.80 6.80
Total P (%) 0890 | 048 0.52 0.62
Total K (%) 243 | 248 6.81 0.25
Ca™ (%) 108 | 084 1.80 972
Mg" (%) 058 | 039 1.66 0.94
Na' (%) 022 | 031 5.90 0.26
Total Fe (-gggg r) 3745 | 829 6001 1110
Total Mn (m g__gl 140 85 200 157
Total Zn (mg kg™) 1113 | 850 1659 1279
Moisture content (%) 925 | 684 447 3.49
Bulk density g cm™ 069 | 024 0.64 0.74

*: Chicken: manure;, **: Charved rice straw; **#: Sugar beet compost; ****sugar lime

Greenhouse pot experiment;

A pot experiment was carried out in the greenhouse to study the effect of
adding organic wastes on soil content of available N, P and K; maize and barley
growth and mutrient uptake by such plants,

'l‘hesonlwaspackedmplasucpotsofsmwpacny The experimental
design was a randomized oomplem block, factorial; imvolving two factors as

follows:
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(1) The organic wastes: chicken manure (CMj}, charred rice siraw, (CRS), sugar
beet compost (SBC) and sugar lime (SL)

(2) The rate of addition: 2.0, 4.0, and 8.0 % [rates equivalent to 10, 20, and 40
metric tons / fed., on the basis of 30 cm soil depth]. A no-organic matter
treatment {controf) was also, carried out. Therefore, there were 13 treatments
[i.e. (4 organic waste materials x 3 rates) + 1 control).

Treatments were done in three replicates. Organic materials were added
and thoroughly mixed with the soil. All pots were watered to maintain the soil
moisture content at about the water holding capacity. Soil pots were left without
cultivation for one month to permit a degree of biodegradation of the added waste
and mineralization of nutrient clements. Thenafter, 20 seeds of maize (Zea mays,
cv. Hybrid 2 Taba) were planted in each pot. Watering of pots was conducted to
maintain the soil moisture content at about the water holding capacity during the
perioc] of the experiment. The experiment lasted 45 days, after which maize
seedlings were cut, and soil samples were taken for determination of available N,
P and K. A second crop succeeded maize was barley (Hordum vulgare cv. Giza
123). Barely was sown (20 grains/pot) in the same pots for another 45 days to
study the residual effect of the added organic wastes on soil and plant. After
cutting barley seedlings, soil samples were taken for analysis of available N, P
and K. Plant samples were dried at 70°C, and the dry weights were recorded .
Samples of 0.5 g were digested using sulphoric acid and perchloric acid (1:1) and
plant nutrients N, P, K, Fe, Mn and Zn were determined

All data were subjected to statistical analysis according w0 Snedecor and
Cochran (1980).

RESULTS AND DISCUSSION

1 - Contents of available nutrients in soil;
A - Available pitrogen (N):

Results in Table 3 show that available N content, after maize and barley
harvesting, is significantly increased due to addition of organic wastes, except
CRS treatment which in which it decreases. The increase in available N content
due to addition of CM and SBC may be due to their high contents of nifrogen (see
Table 2) as compared with the CRS which had a wide C/N ratio which causes a
considerable immobilization of soil nitrogen by soil microorganisms and hence
decreases available nitrogen.

Adding CM, SBC and SL increases available N content as follows:
10.4, 32.9 and 3.3 % after cuiting maize plants, and 14.2, 37.8 and 12.6 % after
cutting barley plants. However, CRS caused a decrease of 14.5 after maize and
14.6 % after barley plants. Increasing available N in soil could be arranged as
follows: SBC > CM > SL. The superiority of SBC over CM and SL could be
attributed to its high content of N which is more easily decomposed than that of
CM and SL. Nitrogen release in an available form depends on the nature of the
added organic matter and the mineratizability of its nitrogen content as well as on
. the activities of soil microorganisms (Fine et al., 1983).



1330 Annals Of Agric. Sc., Moshtohor, Vol. 43(3), 2005

Increasing the application rate of organic waste increases available N
content progressively and significantly. The increases in available N are 2.5, 7.9,
and 13.6 % for R;, R, and R,, respectively following maize; comparable increases
following bariey are 4.7, 11.9 and 20.0 %, respectively. With regard to increasing
rate of each source, increasing CM and SBC in particular and SL to a less extent
progressively and significantly increases available N content, whereas, increasing
CRS progressively and significantly decreases it. Such interaction occurred
following maize as well as following barley.

The SBC treatment at its highest rate shows the highest available N
content after maize (36.28 mg/kg) as well as after barley (34.02mg/kg), whereas
the lowest one after maize (17.08 mg/kg) as well as after barley (15.99 mg/kg) are
obtained by CRS at R;.

B - Available phosphorus (P):

Results in Table 3 show that available P (like available N) significantly
increases after maize and barley as a result of addition of CM, SBC and SL, but it
decreases due to the addition of CRS.

CM, SBC and SL additions increase available P by 52.6, 193 and 3.1 %,
respectively after maize and by 55.0, 20.6 and 9.8 %, respectively afler barey.
Available P it decreases by 10.0 and 16.7 % due to application of CRS after maize
and barley, respectively. Decomposition of the organic residues and the subsequent
release of organic and inorganic acids may have enhanced the solubility and
availability of P. Other possibility could be the effect of organic residues on lowering
the fixation of phosphorous through several mechanisms such as chelation and
formation of organic complexes refatively available for plants.

CM is the most effective organic waste in this respect, since it had the
highest contents of nutrients compared with the others. On the other hand, CRS
bad the lowest P compared with the others as well as a wide C/N mtio which must
have caused an increase in the population of soil microorganisms. This would
consequently lead to a greater immobilization of available nutrients including P.

Increasing the rate of addition increases available P content in soil after
maize and barley. These increases are 7.4, 16.4 and 26.6 % after maize and 7.0,
17.5 and 27.8 after barley at R,, R, and R,, respectively. However, increasing
CM, SBC or SL is associated with an increase in available P, whereas, increasing
CRS is associated with a decrease in available P.

The highest available P contents after maize (23.97 mg/kg) as well as
after barley (22.02 mg/kg) occurred by CM at Ry whereas, the lowest ones after
maize (10.93 mg/kg) as well as after barley (9.02 mg/ kg) occurred in CRS
treatment atR;

C - Available potassium:

Like with available N and P, results in Table 3 show a positive effeci of
adding CM, SBC, SL on the soil available potassium content afier maize and
barley. On the other hand, a negative effect is found due to CRS addition; the
effect was more pronounced at the higher rates of addition,
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Available K increases by 40.4, 45,6 and 24 4 %, after maize, and 43.2,
48.1 and 25.7 %, after batley, due to the addition of CM, SBC and SL, respectively,
and a decreases by 8.8 % after maize and 7.7 % after barley due to CRS addition,
respectively. The highest increase obtained by SBC reflects its high content of K.
The current results are almost similar to those of Flsharawy ef al. (2003) and
Khamis (2000).

Increasing the rate of addition is associated with an increase in K in soil.
Available K increases by 14.0, 25.4 and 36.8 % after maize, and by 16.4, 27.3 and
36.1 %, after barley, at R;, R; and R;, respectively. However, increasing CM,
SBC and SL. addition rates are associated with an increase, whereas, CRS
addition is associated with available K decrease.

Table (3): Effect of applying agriculture organic wastes on available
nitrogen, phosphorus and potassium contests (mg. kg? soil) in
sandy soil under study*.

Available putrients content in soil after maize.
N 1 P ] K
Rates of addition (R)
R | R | R Mean| R, | R; | R, [Mem! R | R; | R,
24.02125.06]27.04] 2537 [16.17]19.51123.97) 19.88 | 232 { 271 | 311
2196119.92117.08] 19.65]12.3411151710.93 1173|186 { 175 | 166
2530130.07]36.2836.55]14.03 1 13.58 ) 17.03 ] 15.55 | 240 | 283 | 321
23.02124.18[24.22123.74 {13471 13.68 11403 1 1343 | 221 § 240 | 259
23.56124.81126.11 14001517} 16.49 2201242 § 264

M=160R=1S8MsR =277 | M=126 R=120 MxR=2.19 |M=18 R= 15 MxR =21

22.99 13.03 193

Available nutrients content In sofl after ,
2301 124.02125.03; 2402 115.01 ] 189112202 | 18.65] 223 | 262 | 301
19.87)18.04115.997117.97]11.02}10.30} 9.02 [ 10.02| 178 | 169 | 160
2391|2897 13402 | 2897{13.02}1458]1 1593 1458 ) 231 | 271 | 310
23.02§23.09{2595]123.6912.08[1301]1450]13.21) 218 ] 229 | 244
2220]23.532524 12.87 114.13 | 15.37 213 1233 1249

M-30R=129MiR225  {M-112R-L10MR=203 | M=30 R=18 MxR =25
*A sandy s0il (from Meet Kenang), R, = 2 % (wiw) Ry= 4 Y w/w) Rq=8 %(wiw)
CM: chicken manure, CRS: Charred rice straw, SBC: Sugar beet compost, SL: Sugar lime

The highest available potassium contents of 321 mg/kg after maize and
310 mg/kg after barley occur by SBC at R, whereas the lowest ones (166 mg/kg)
after maize and (160 mg/kg) afier barley are obtained by CRS at R;.

2 - Plant growth and nutrients uptake.
A — Plant growth and dry matter yvield:

Results in Table 4 reveal that both maize and barfey dry matter yields
significantty increase due to the addition of CM, CRS, SBC and SL; theése increases
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are 135.4, 65.6, 151.8 and 132.9 %, respectively for maize dry matter yicld; and
54.2, 9.0, 101.6 and 36.5 %, respectively for barley dry matter yield These results
are almost similar to those obtained by Elsharawy er al (2003). Such increases
reflect the positive effect of the added materials in providing mustrients to the
growing plants as well as improving soil physical propertics, (Abdel-Sabour and
Abo-El-Seoud, 1996). The superiority of SBC over CM, CRS and SL may be
attributed to its higher contents of nutrients.

Table (4): Effect of applying Agriculture organic wastes on dry weight of
corn and barley piants (seedlings) (g pot™) grown on sandy soil
under stud

Dry weight (g/pet)
Maize plants (scedlings) Baricy plants (seedlings)
Rate of addition (R)
R, R Ry |Mean| R Ry R;
2121 {1602 ;1403 ) 1789 | 3.34 | 501 | 599 | 4.78
830 | 890 | 19471 12,22 { 361 § 332 ] 321 | 3.38
1716 | 17.50 1 21.08 | 18.58 ) 485 | 644 | 746 | 6.25
15.17 ]| 15791 2061 { 17,19 { 3.79 | 3,99 | 491 | 423
1546 | 14.55 { 18.80 189 | 4.69 | 539 '
M=210R=151MxR~=330 | M=2.10 R=1.10 M x R= 1.62
738 1 3,00

Increasing organic waste addition rates associated with an increase in
the dry matter yield of both maize, except CM, and barley plants; this is may be
due to the high salinity content of chicken manure which would affect maize plaat
growth more than barley. These increases are progressive with the rate and
significant at all of the added rates in the case of maize plants and only at R; and
R in the case of barley plants. These increases are of 109.5, 97.2 and 154.7 %,
respectively for maize growth, and 25.7, 51.3 and 74.0 %, respectively for barlcy
growth. Abdel Magid et of. (1998) found that wheat grain yield, grain quality and
straw yield were increased by adding chicken manure and the increase progressed
with the increase in the rate of addition.

There was an interaction effect between the type of organic waste and its
rate of addition. In the case of maize plants the highest increase wnder R; occurs with
CM, but the highest increase under R; ocours with SBC. Thus, CM was more
effective than the others when added at a low R; rate whereas CRS, SBC and SL were
superior to CM under conditions of the high rates. In the case of barley plants the four
materials are rather similar in the effect when the rate low (R,), but under conditions
of medinm (Ry) and high (R,) rates SBC is superior to the others.

The highest maize dry matter yield (21.21 g/pot) is obtained by CM at
R, and the lowest (8.30 g/pot) is obtained by CRS at R,. The highest barlcy dry
matter yield (7.49 g/pot) is obtained by SBC at Ry, and the lowest (3.21g/pol) is
obtained by CRS at R;.
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2 - Nutrient uptake
i) - Nitrogen uptake
Results in Table 5 show that N-upiake by maize is significantly
increased due to CM, CRS, SBC, and increased due to SL additions, whereas N-
uptake by barley plants is significantly increased due to CM, SBC and SL, and
decrcased due to CRS additions. The increases in N-upiake are 160.6, 119.7,
231.4 and 43.8 % in maize due to CM, CRS, SBC and SL additions, respectively.
The increases for barley are 108.3, 168.8 and 43.8 % due to the additions of CM,
SBC and SL, respectively; and the decrease in N-uptake by barley plants, due to
CRS addition is 12 %. Thus, sugar beet compost is the most effective conditioners
used for this particular respect.

The increases in N-uptake by maize plants due to CM, CRS, SBC and
SL additions is an out come of the increase in plant growth cansed by the
beneficial effects of such materials particularly the much richet SBC . On the
other hand, the very low nitrogen content and wide C/N ratio of CRS enhance the
population of microorganisms to immobilize available nitrogen in soil and the
low barley plant growth causes a decrease in N- uptake by these plants.

Increasing the rate of addition increases N-uptake by maize and barley
plants, except CRS where its high rate decreases N-uptake by barley plants,
probably due to the low barley growth in this treatment. The increase is
progressive with the rate and significant only at the high rate. The main effect of
the rate shows that R|, R, and R; cause increases in N-uptake of 88.2, 116.7,
212.6 %, respectively by maize plaats and 35.4, 54.2 and 143.8 %, respectively
by barley plants.

The interaction effect between the kind of organic waste and its rates
showed the followings: The increasing rate of CM decreases N- uptake in maize
plants and the highest N-uptake is obtained at R, addition, whereas SBC and CRS
R; give the highest N-uptake, and SL increasing rate increases N-uptake. In the
case of barley, increasing CM, SBC and SL rate is associated with a progressive
increase in N-uptake, but increasing CRS rate is associated with a progressive
decrease in N-uptake.

For maize, the highest N-uptake (147.3 mg / pot) occurs by adding SBC
‘at R; and the lowest (35.5 mg/pot) occurs by adding CRS at R,. For barley, the
highest N-uptake (190 mg / pot) occurs by adding SBC at R, and the lowest (38
mg/pot) occurs by adding CRS at R,. The residual effect of the organic wastes
and the decomposition of maize roots in the soil could increase soil available N.
Mineralization of plant nutrients over the two seasons could release nutrients
during microbial decomposition {Abdel Magid et al. 1998),

ii) - Phosphorus uptake:

Results in Table 5 show similar trend to that of N-uptake. The increases
in P-uptake are 257.5, 74.8, 189.0 and 183.5 % due to additions of CM, CRS,
SBC and SL, respectively; for barley the increases in P-uptake are 124.1, 172.4
and 70.7 % due to adding CM, SBC and SL, respectively, and a decrease of 19.5
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% due to CRS addition. The high P-uptake by maize plants due to CM addition
may be attributed to its high content of P which reflected on increasing available
P in the soil and hence increased P-uptake by the first crop cultivated on the soil.
The high uptake of P by maize plants had been reflected on P-uptake by barley
plants where it decreased.

Increasing the rate of addition significantly increases P-uptake by plants,
and the increase is progressive with the rate and significant. Such resulis agree
with those reported by Abdel Magid e ol (1998) who reported that N and P
uptake by wheat plants progressively increased by increasing chicken manure
application rate. Increasing the rate of addition increases P-uplake by maize
plants by 153.5, 161.0 and 213.4 % at R,, R; and R, respectively; comparable
mcmsforbarleyare”s 86.8 and 110.9 %, respectively.

There is a significant interaction between the kind of organic waste and
its rate. In the case of maize plants, with CM CRS and SL R; is supesior to R, and
R, with SBC R, is similar to Ry, In the case of barley plants, with CM, SBC and
SL significant increases occurs with each increasing rate; but, with CRS no
significant differences occurs between R, and R;; or between R; and R; but
significant difference occurs between R,y and R,.

It could be concluded that the added materials enhanced soil P supply of
nutrients through direct and indirect effects. The direct effect includes the
continuous release of inorganic P and the indirect effect is the role of organic
acids and other compounds of acidic effect which would solubilize more P from
insoluble potential P (Allam, 1999).

The highest P-upiake by maize plants (45.4 mg/pot) occurs by adding

- CM at R; and the lowest (22.2 mg/pot) occurs by adding CRS at R. For barley

plants the highest (56.2 mg/pot) occurs by adding SBC.at R, and the lowest (12.3
mg/pot} occurs by adding CRS at R;.

iif) ~ Potassium uptake

Results in Table 5 reveal that the effect of the added organic wastes on
K-uptake by maize and barley plants is similar to that obtained with N and P-
uptake. K-uptake by maize and barley plants significantly increased by addition
of CM, SBC and SL. With regard to CRS, its addition significantly increases K-
uptake by maize but slightly decreases it by barley. Khamis (2000) reported that
poultry manure and rice straw are sources containing adequate K for potato
grown on sandy loam soil,

K-uptake significantly increases with increasing the rate of addition and
the highest K-uptake occurs at R; addition.

There is a significant interaction effect between the kind of organic
waste and its rate of addition. In the case of maize, with CM, CRS and SL
progressive significant increases occur with progressive rates, whereas with SBC,
although R; gives highest uptake, no significant differences occur between R; and
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R;. In the case of barley, with CM and SBC, progressive increases occur with
progressive rates, whereas with SL there is a significant difference between R,
and each of R; and R,; and no significant difference occurs between R; and Rs.
On the other hand, with CRS addition, no significant differences in K-uptake
occur among the three rates,

The highest K-uptake by maize plants (1225 mg K/pot) is obtained by
CM addition at Ry whereas the lowest (874 mg K/pot) is obtained by CRS
addition at R;. The highest K-uptake by barley plants (349 mg K/pat) is obtained
by CM addition at Rs, whereas the lowest (77 mg K/pot) is obtained by CRS
addition at R,.

Table (5): Effect of Agriculture organic wastes apphcation on nitrogen;
phuphoms and potassium wptake by maize and barley
gs (mg/pot’) prown on the sand soll under study*.

R,
982
355 | 474 (1375 5.0 36.
788 1066|1473 S EEED 1507
385 [ 406 | 653 . 1278
6238 7.5]1046 B8] 39 918 1388

M=15R=14MxR=18 |M=L19R=1.14R=2.04 [ M~30R=28 M1 R=35

7 7

Macronutrients u by barley plants
87 {150 ] 100 }3531396]{42.1 1390} 10
a3 | 38 | 4 [159] 139]123] 140] 95
101 | 190 | 129 {383 476362 | 47.4] 160
65 | 80 | 69 |218]289] 3631297 [ 143
74| 117 178[325 (367 1@
M=39R=28MxR=3s [MELIBRLL MRy 59 p - 1p xR0

The increase of nutrients uptake caused by organic application could be
an outcome of the followings: (1) Increasing the availability of nutrients in soils,
(2) increasing the catione exchange capacity, (3) changing physical, chemical,
biological and fertility properties in a positive manner.

It could be concluded that the addition of such organic wastes
significantly increases available N, P and K contents in the soil and consequently
their uptake by the growing plants which reflects on increasing the yield,

1V - Iron, manganese and zinc uptake:
Results presented in Table 6 show that the addition of organic materials
significanly increases Fe, Mn and Zn uptake except CRS where its addition
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significantly decreases their uptake by barley. Such a decrease is in line with the
decrease in plant growth and the low content of these nutrients in CRS. Besides
maize plants which preceded barley must have depleted the soil of CRS treatment
to a high extent and consequently, low content of the available marients which
leads o low uptake of these nutrients by barley. The high micronutrients uptake in
the other three treatments of CM, SBC and SL reflects their high contents of
micronutrients. organic materials can influence the solubility of micromuirients in
soils by different ways causing an increase in their solubility by forming relatively
stabie organic complexes. In this concern, Allam, (1999) reported that the release of
organic acids during the deoomposition of plant residues increases the
micronutrients availability to the growing plants via their abilities to chelate Fe, Mn,
Zn and Cu

Table (6): Effect of Agriculhlre organic wastes application on Fe, Mn and Zn
uptake by maize and barley scedlings (mg/pot™) grown on the

246 571264
363 1436505
260429013331 2%
2.91 3.6
M=028R=02 MxR=|M=008 n-am Mi1IR

NS = NS
245 0.62

. lﬁmmmbyhrky
261)291|305] 286 1065 1.01 | 0.8§ 3.15
200{191]157) 184 ]0.10 006 004 { 007 201
3251403 {5081 4123045053071 | 056 457
22312701336 276 [034]10.39] 044 | 0.39 268
2521290 462 039|049 1 0.55 310
M=02R=020 M1 R=] M=063RB=0.02 MR = M=019 R=0.14
NS

Increasing CM, SBC and SL rates is associated with a progressive and
significant increase in Fe, Mn and Zp-upiake by plants of both crops, whereas
increasing CRS rate is associated with a progressive and significant increase of
the three mutrients by maize plants only, and a progressive decrease by barley
plants; thesis may be due to the low Fe, Mu and Zn contents of CRS as compared
with the others materials and also to the high depletion of these nutrients by the
preceded maize pianis.

There is no significant interaction between the kind of organic waste and
its rate of addition with regard to Fe as well as Mn uptake. On the other hand, in



Effect Of Application Of Agriculture Organic Wastes.....1337

the case of Zn-uptake there is an interaction: only with CRS that all rates were
similar; with the others increasing rates causes an increase of Zn uptake.

Concerning the residual effect of organic wastes on the growth and
nuirients uptake by barley plants it noticed, from the obtained results, that in cases
where the growth and nutrients uptake by maize plants increased, the growth and
nuirients uptake by barley plants decreased and visa versa; this may be due to
high extraction of mutrients by the growing plants. It could be concluded that
addition of organic wastes had a simulative residual effect on soil content of
available nutrients and barley growth. (Abdel-Sabour et al. (1999) reported that
the previous single application of organic waste composts to a sandy soil
exhibited a positive residual effect and increased soi! productivity even after four
successive CTops .

CONCLUSION

Agricultural organic wastes represent a large bulk and may pose a
potential poliution hazard. Addition of such materials to sandy soils may be of a
favorable effect on increasing their contents of available plant nutrients which in
tm will be reflected on increasing the yield of the growing plants. Also, these
organic wastes had a benefit residual effect on the soil content of available
putrients such as N, P and K since they could be considered a potential source for
these elements. The effect of these wastes depend on the kind and the rate of
applied material. The most favorable effects occurred with SBC and CM,
particularly when the rate was high. Utilization of these organic wastes as a soil
conditioners in newly reclaimed sandy soils may be recommended or for
conditioning the soils under reclamation.
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