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ABSTRACT

A field experiment was conducted during 2007/ 2008
and 2008/ 2009 seasons in a private orchard at El- Boustan
region, EL-Behera Governorate, on 15 year old
Washington navel orange trees (Citrus sinensis, L.)
budded on sour orange rootstock (Citrus aurantium, L.).
Trees were fertilized with mineral and organic fertilizers
alone or in combinations. The used mineral fertilizer (T,)
was 4.76 kg /tree ammonium sulphate added in three equal
doses in March, May and August, 1.19 kg /tree potassium
sulphate added in March and August in two equal doses
and, 1.49 kg /tree calcium super phosphate added in
March of both seasons. Moreover, the used organic
manure (O.M) composed of 27.7 kg/ tree compost equal to
900 g N, 200g P20 and 500g K20) added in November of
both seasons. Results indicated an improvement in
physical and chemical properties of the fruits by
treatments including organic manure and mineral
fertilizer. Moreover, the treatment (T¢) 80% M.F +20%
O.M significantly resulted in the highest values of fruit set,
fruit retention, yield, TSS, acidity and vitamin C content.
In addition, all treatments which contain organic manure
significantly increased leaf mineral contents.Application of
organic manure alone or in combinations to sandy soil
improved its physical and chemical properties which
reflected on soil fertility and structure. This improvement
in soil structure, which reflected on increasing values of
cation exchange capacity(CEC), available water (A.W),
field capacity (F.C), total porosity %(T- porosity), soil
organic matter (S.0.M),and decreasing of bulk density
(fB). In the same time, such increase was more pronounced
in content of plant nutrients (NPK) which was obtained by
applying 40% M.F + 60% O.M (T).

INTRODUCTION

Citrus are the most important fruit crops in Egypt.
Economically; they are, especially oranges on the top
over other Egyptian fruit crops. Hence, intensive efforts
have been made to increase the productivity of citrus by
improving the cultural practices in citrus orchards
including fertilization programs. Soil characteristics
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have been reported to be of great effect on both growth
and production of citrus trees such as; soil texture and
aeration (Labanauskas et al.,1972); soil pH (Smith,
1972); soil fertility, water table level and soil salinity
(Miah 2000; Abbas et al, 2006). The type of the
experimental soil in El- Boustan area, where many
citrus orchards are located, is sandy. This type of soil is
vulnerable to leaching of soluble nutrients and different
chemicals and by time may become deficient in N, P, K,
Mg and B (Tisdale and Nelson, 1978). In addition,
sandy soil is known to be very poor in its organic matter
contents as well as its primitive fertility. Organic
materials such as crop residues, farmyard manure and
compost are available in abundance and reach
tremendous amount every day (Tester, 1990; Neilsen et
al., 1997; Khadr et al., 2004). The influence of organic
matter on plant growth is not just a matter of nutrient
supply, but it also influences the physical and chemical
properties of the soil (EL-Kouny et al., 2004; Abbas et
al., 2006).0Organic manure may be beneficial to crop
and soil on the long term (Tirol-Padre et al., 2007), and
their efficiency in enhancing crop growth and yield has
been reported, in the short term, by combining them
with mineral fertilizers (Kanal and Kuldkepp,1993;
Mottaghian et al., 2008; Aisueni et al., 2009).

Nowadays, the organic produce with high quality
characteristics is the most demanded product for
exportation to both European and Arabian markets.
Therefore, the present study was conducted in order to
investigate the reduction of adding inorganic fertilizers
using organic manure (compost) on fruit set, fruit
retention, yield, fruit quality and leaf mineral contents
of Washington navel orange trees grown in sandy soil
under drip irrigation system in El-Boustan area, as well
as the effect on soil fertility and some soil physical and
chemical properties.
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MATERIALS AND METHODS
2.1. Plant material and experimental design

A field experiment was conducted during 2007/
2008 and 2008/ 2009 seasons in a private orchard at El-
Boustan region, EL-Behera Governorate, on 15 year old
Washington navel orange trees (Citrus sinensis, L. )
budded on sour orange rootstock (Citrus aurantium, L.).
Trees were planted at 5x5m apart and irrigated with
Nile water by surface drip irrigation system. The soil
was sandy with pH 7.95 and the physical and chemical
characteristics of the soil at the beginning of the study
are presented in Table 1. Trees were fertilized with
mineral or organic fertilizers alone or in combinations.
The mineral fertilizers (M.F) used were 4.76 kg /tree
ammonium sulphate (20.5%) added in three equal doses
in March, May and August, 1.19 kg /tree potassium
sulphate (48% K,0) added in two equal doses in March
and August and, 1.49 kg /tree calcium super phosphate
(15.5 %) added in March of both seasons. Moreover,
the organic manure (O.M.) used composed of 27.7 kg/
tree compost equal to 900 g N, 200g P,O and 500g
K,0) added at November in both seasons. These
fertilizers were added under drippers at depth 10 cm
from soil surface.

The organic manure (compost) had been prepared
in Soil Salinity and Alkalinity Laboratory, Alexandria.
The organic materials used were animal wastes and
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plant residues. Horn meal, poultry manure and rock
phosphate was used as organic and natural activators.
Mychrobin, Azotobactrim and Phosphorin were used as
biological activators. The heap of organic wastes were
watered to reach 50-55% humidity and mixed 4 times
by machine of compost for mixing organic wastes. At
compost cooling period the biological active were
added at a rate 200 g per ton compost (0.02% w/w)
(EL-Kouny, 1999). The compost analysis was carried
out by using the standard procedures described by
Bertran Kehres and Andrease (1994) and the analysis
(average of both seasons) of the organic fertilizer
applied in this study is presented in Table 2. In
addition, eighteen Washington navel orange trees
subjected to the normal cultural practices applied in the
orchard were selected as uniform as possible and six
soil application treatments were arranged in a complete
randomized block design (RCBD) with three replicates
(1 replicate = one tree) per treatment (i.e. 1x3x6= 18
tree). And the treatments were as follows:

T-100% M.F.
T,-100% O.M.
T5- 20% M.F + 80% O. M.
T4 40% M.F + 60% O.M.
Ts- 60% M.F + 40% O.M.
Te- 80% M.F +20% O.M.

Table 1. Soil characteristics of the experimental soil at the beginning of the study

A- Physical properties:

N - : —
Parameters  F.C. % B | A‘,W T p(:)ros1ty CaoC 0; Soil fraFtlon % Soil texture
kg m %o Yo Yo Sand _ Silt  Clay
Values 7.95 1.62 8.10 42.50 2.55 92.5 420 3.30 sandy
B- Chemical properties:
£ @ g § Soluble cation meq/L Soluble anion meq/L e Tgﬁ oy g
b a3 S ° X 5 & 3
E ¢® =& = 2~ & E E
§ = E o + + + + O é T M‘ S
& I g Na* K' Ca* Mg® o HCOoy sof Z - 3]
Values 7.85  1.90 1250 0.15 3.50 285 1150 3.20 430 026 001 201 1152 296

F.C: Field capacity, fB: Bulk density, A.W: Available water, T-porosity: Total porosity, CaCO3, Total calcium carbonate,
EC: Electrical conductivity, S.O.M: Soil organic matter, T-N: Total nitrogen, Av-P: Available phosphorus, Av-K: Available
potassium, CEC: Cation exchange capacity.

Table 2. The analysis of the organic fertilizer applied.

4 “ = - X = . £ o
7 D —~ Q o=

g e = 2 E2 x g & = I = £ = 3

£ £ = T =T z 5 M Q : Q S »n =

£ & = 9= = oz z © 92 = z £

s 8 s = ) M % 2 &)

~ = o <«

Values 61500 8225 655 425 3.25 1.65 2.16 46.39 7997 17.75 20.02 1575 1427

DM: Dry matter, T-P: Total phosphorus in form of P,05%, T-K: Total potassium in form of K,O %, H.S: Humic substances, M.C:
Moisture content, O.C: Organic carbon.
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2.2. Fruit set and fruit retention, splitting and yield

At flowering time (March) of both seasons; two
main branches (4.5 cm circumference) at two different
directions were selected in each replicate and fruit set,
as well as fruit retention percentages at the end of May
and July were calculated. At harvest (December) a
sample of five fruits was taken randomly from each
replicate and fruit weight (g), was recorded and the
yield as number and weight in kilograms was calculated
in both seasons. In addition, from October to December,
the number of splitted fruits was recorded and the
percentage of fruit splitting was calculated according to
the following equation: Fruit splitting % = Total number
of fruits — The number of splitted fruits/ Total number
of fruits x 100.

2.3. Fruit physical and chemical characters

At harvest, a sample of five fruits was taken
randomly from each replicate and fruit length (cm),
diameter (cm) and rind thickness (cm) were recorded.
Also, in the fruit juice; the percentage of total soluble
solids (TSS) was determined using a hand
refractometer, acidity and vitamin C contents were
determined according to A.O.A.C. (1995).

2.4. Leaf mineral and sugar content

In mid- September, a sample of 30 leaves was taken
from the non fruiting spring shoots in order to
determine leaf mineral contents for each replicate. Leaf
samples were washed with tap water, rinsed twice in
distilled water and then dried in air drying oven at 70
°C. The dried leaves were ground and digested with
H,0, and H,SO, according to Evenhuis and Dewaard
(1980). Total nitrogen was determined according to
Evenhuis (1976), phosphorus was determined by
ascorbic acid method according to Murphy and Riley
(1962) and potassium content was determined by flame
photometer. Their concentrations were expressed as
percentages. In addition, five grams were taken from the
ground leaves and were extracted in 95% ethyl alcohol
and total and reducing sugars were determined as
percentage of fresh weight according to A.O.A.C.
(1995). The starch was estimated in terms of glucose,
using Nelson's method as described by (Malik and
Singh, 1980).

2.5. Soil Characteristics

At the end of the experiment, a soil sample was
taken from the soil under each treatment and analyzed
in order to examine the changes in soil characteristics.

2.6. Statistical analysis

All data were tested for treatments effects on
analyzed parameters by one-way analysis of variance
(ANOVA) technique. Treatments means were separated

and compared using the least significant differences
(LSD) at 0.05 level of significance according to
Snedecor and Cochran (1990).

RESULTS AND DISCUSSION
3.1 Fruit set and fruit retention, splitting and yield

The data presented in Table 3 showed that, in both
seasons, treatments Ts (60% M.F+ 40% O.M) and T
(80% M.F +20% O.M) significantly increased fruit set,
while the treatment T; (M.F) alone gave the lowest
percentage of fruit set compared to other treatments. In
addition, all treatments which contained organic manure
generally increased fruit retention at the end of May and
June, while the lowest retention percent was by using
mineral fertilizer only (T;). It is quite evident from
Table 3 that all treatments did not affect fruit weight in
both seasons except treatment T, (O.M) in the second
season which gave the lowest fruit weight value. As for
yield, the data of the first season showed that, all
treatments which contain organic manure significantly
increased yield while the lowest was with treatment T}
(M.F) compared to the other treatments. In the second
season, yield increased significantly by adding 80%
M.F +20% O.M (T), while treatment T; (M.F) gave the
lowest yield compared to the other treatment. The
percentage of splitting was significantly decreased by
all the organic manure treatments as compared with
mineral fertilization in both seasons (Table3).These
results are in agreement with those obtained by by El-
kobbia, 1999 and Youness, 2002.

3.2. Fruit physical and chemical characteristics

Concerning fruit physical and chemical characters,
results in Table 4 indicated that, no significant
difference among the different treatments was obtained
in the first season concerning fruit length while in
2008/2009 season the treatments Ts (60% M.F + 40%
O.M) and T¢ (80% M.F +20% O.M) significantly
increased fruit length than the remaining treatments.
Furthermore, all treatments did not show a definite
trend in the first season for fruit diameter. In the second
season, the treatments T5 (60% M.F + 40% O.M) and T
(80 % M.F +20% O.M) significantly increased fruit
diameter while treatment T, (M.F) gave the lowest
values. In addition, adding mineral fertilizer only T,
(M.F) or T, (O.M) gave the lowest values of peel
thickness in 2007/2008 season while in the second
season all treatments did not affect peel thickness but
significantly increased peel resistance to puncturing, the
substance applied probably act on fruit splitting through
an increase in peel resistance (Almela ef al.,1994).

The data of the both seasons showed that, the juice
TSS was increased by all treatments except T, (O.M)
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Table 3. The effect of the fertilizing treatments on fruit set, retention, yield and fruit splitting of Washington navel orange in 2007/2008
and 2008/2009 seasons

. Fruit retention at Fruit retention at

Fruit set Fruit weight Yield Fruit splittin,
Parameters (%) May (%) June (%o) o e (Kg / tree @M 2

Treatments 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/
2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009

T (M.F) 18.25° 26.33¢ 1.40° 4.53¢ 2.24° 3.13° 244.13° 239.48° 49.75" 64.95° 4. 44* 2.37*
T; (0.M) 20.22™ 34.00" 5.08" 6.85" 3.88" 3.85% 226.95* 205.15" 57.97% 76.54" 0.98° 0.54°
T3(20% MLF + 802 O.M) 19.55° 31.00% 6.60™ 6.30" 3.05™ 4.60™ 244.63° 216.73" 62.94%" 80.79"° 1.05° 1.13"
T4 (40% MLF + 60% O.M) 25. 70" 34.00" 6,737 7.13% 393" 4.73* 248.43° 226.75% 71.57 84.08" 1.86° 0.74%
Tz (60% MLF + 40% O.M) 27.83° 43.25° 8.40° 7.88° 6.30° 5.10° 234.63° 226.95% 72.28° 91.79" 2.33° 1.51°
Ts (80% MLF + 20% O.M) 26.98" 42.25* 7.10 F25% 5.95° 4.95* 236.98° 240.30% 75.82° 116.76* 1.01° 0.60°

Means followed by the same letter in each column are not significantly different ar P=0.05,

Table 4. The effect of the fertilizing treatments on fruit physical and chemical characteristics of Washington navel orange in 2007/2008 and
2008/2009 seasons

%ﬁo-nﬂm Fruit length Fruit diameter Peel thickness TSS Acidity v.C
(cm}) (cm) (cm) ) Yo mg/100ml juice
— 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/
Treatments e

2008 2009 2008 2009 2008 2009 2008 2009 2008 2002 2008 2009
T, (M.F) 7.85° T3 6.37" 6.90° 0.55° 0.47* 11.86° 11.68" 0.60° 0.68" 36.92° 32,757
T, (O.M) 7.83" 7.63" 7.83% 7.48% 0.57™ 0.55% 11.02"% 11.40" 0.64™ 0.70" 41.75" 36.18™
T (20% MLF + 80% O.M) 7.85° 7.58" 7.85° 7.45% 0.64" 0.60° 11.06" 11.50° 0.74" 0.67" 48.00" 39.00"
T, (40% MLF + 60% O.N) 7.95° 7.50" 7.38% 7.23% 0.70* 047" 11.43% 11.73% 0.86° 0.76° 44.93% 35 g2
Ts (60% MLF + 40% O.M) 8.20° 8.25° 7.33° 7.73% 0.66° 0.48* 11.26% 11.85% 0.96* 0.76* 43.80% 35.00
Ts (80% MLF + 20% O.M) §.28" 5.00° 740 7.81° 0.65" 0.58" 11.90% 12.08* 0.89° 0.78" 52.83° 40.75%

Means followed by the same letter in each column are not significantly different at P=0.05,
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and T; (20% F.M + 80% O.M). As for the fruit juice
acidity, results revealed was increased by treatments T,
(40% M.F + 60% O.M), Ts (60% M.F + 40% O.M) and
T (80 % M.F + 20% O.M). Furthermore treatments T;
(20% M.F + 80% O.M) and T4 (80% M.F +20% O.M)
significantly increased juice vitamin C content
compared with the other treatments. These results
agreed with numerous investigators who reported
similar responses such as Abdel-Migeed et al, 2007
working on Washington navel orange.

3.3. Leaf mineral and sugar content

The data in Table 5 showed that, the N percentage
was significantly increased by all treatments which
contained organic manure as compared with mineral
fertilizer alone through the two seasons. In addition,
phosphorus content was significantly higher by adding
Ts (60% M.F + 40% O.M) while, the lowest value was
recorded by adding 100% mineral fertilizer (T)).
Moreover, data of the first season showed that the leaf
potassium content was increased by applying organic
manure (T,) followed by the application of mineral
fertilizer only (T)), Ts (80% M.F +20% O.M) and T;
(60% M.F + 40% O.M). However, no significant
difference among the different treatments was obtained
in the second season concerning leaf potassium content.
These results are partially in harmony with the findings
of Goepfert et al., 1987; Maksoud and Haggag, 2004
who applied N, P and K fertilizers to orange trees and
found that N fertilizers increased leaf N and decreased
leaf K contents. Also, Nakhlla.,, 1998 observed the
positive correlation between N application to navel
orange trees and content of N and K. In addition, results
might conclude that organic manure is an important
source of macro and micronutrients (Kassem and
Marzouk, 2002). In the first season, all treatments of
adding organic manure alone or in combination
increased the starch percentage compared with the
mineral fertilizer alone, while in the second season,
starch content was significantly increased by adding
80% M.F +20% O.M (T¢) and lowest value by adding
mineral fertilizer only (T)).

In addition, the data of both seasons indicated that
applying 20% M.F + 80% O.M (Tj) gave the highest
value of reducing sugar content, while, Ts (60% M.F +
40 %0O.M) and T (80% M.F + 20% O.M) gave
significantly the lowest values in comparison with all
other treatments. As for the total sugar content, the data
revealed that applying mineral fertilizer only increased
significantly  fruit total sugars content while, the
treatments ; T4 (40% M.F + 60% O.M) and Ts (60%
M.F + 40% O.M) had significantly the lowest total
sugars values compared to the other treatments. The
effect of organic manure on increasing the percentage

of starch and total sugar may be due to the role of
nitrogen in increasing leaf area per plant and its
physiological effects in synthesis and activating the
enzymes that are involved in photosynthesis process
(Nijjar, 1985). The obtained data were also in line with
those of Hosam El-Dein and Boshra (2008).

3.4. Soil characteristics
3.4.1. Physical properties:

Data given in Table 6 indicated that organic manure
at the added rates have improved the field capacity F.C,
available water A.W of sandy soil under study. The
increases in F.C and A.W of the treated soil with
organic manure (compost) or combination with mineral
fertilizer may be attributed to their effect on increasing
the amount of pores and to their action like a super
sponge, absorbing and storing available water in the rate
media. These results are in harmony with those of
Shivaramu et al, 1994 and EL-Hady et al,
2004.Concerning bulk density (fB) and total porosity
(T-porosity), the addition of compost improved its
granulation and increased its porosity percent and turn,
decrease the bulk density. Similar results were indicated
by Haynes and Naidu, 1998 and EL-Hady and El-
Dewing, 2006.

3.4.2- Chemical properties:

As for chemical properties, data listed in Table 6
showed that at the end of study after two seasons;

A- pH values in the treated soil were slightly decreased

B- Values of electrical conductivity (E.C) in the soil
were slightly decreased.

C- Values of total calcium carbonate were not
significantly affected by either organic manure
(compost) or mineral fertilizers treatments.

D- Soil organic matter (S.O.M) was significantly
affected by organic manure. The highest significant
value (0.63%) was obtained with full organic
manure (compost) treatment followed by those
treatments of T; (20% M.F + 80 %0O.M) and T,
(40% M.F + 60% O.M). These results are in
agreement with those of Tester, 1990; Neilsen ef al.,
1997; EL-Kouny, 1999; Delibacak et al., 2001and
EL-Hady et al., 2004.

E- Cation exchange capacity (CEC) in average was
significantly affected by organic manure. Full
organic manure (compost) treatment gave generally
values (6.95 mol.kg") than other treatments. In spite
of the effect of soil organic manure (S.0.M) content
and soil CEC were very low showing that the soil
needs a long time to reach normal content. In this
respect, Khadr et al., 2004 and Abbas et al., 2006
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Table 5. The effect of the fertilizing treatments on leaf mineral and sugar content of Washington navel orange in 2007/2008

and 2008/2009 seasons

Parameters N % P % K% Starch % Reducing sugar % Total sugar %
e 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/ 2007/ 2008/
2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009
T,(M.F) 1.78" 2.06° 0.19° 0.23* 140" 1.49° i7" 3.76 0.63" 065" 2.29° 2.55*
Ta (0.M) 2.49° 2.85% 0.38% 0.40° 1.56° 1.65° 5.67 6.07¢ 0.38° 0.50° 1.94° 2.24°
Ta (20% MLF + 80% O.N) 2.39° 2.87 0.34% 0.43¢ 1272 1.38* 6.46" 7.43% 1.58* 1.64° 207" 2.23%
T4 (40 % MLF + 60% O.M) 2.32° 2.87° 0,44 0.47° 1.28" 1.42* 5.9° 6.61° 0.42° 0.69° 1.56% 1.62°
T= (60 % MLF + 40% O 2.79* 2,88 0.68° 0.71* 133 1.42* 6.58° 7.36% 0.20¢ 0.50° 1.48° 1.53¢
Te (80 % MLF + 20% O.M) 2.65% 2.91° 0.47" 0.60" 1.40% 1.60° 7.08 7.86% 0.18% 0.44° 1.70° 1.78°
Means followed by the same letter in each column are not significantly different at P=0.05.
Table 6. The effect of fertilizing treatments on soil characteristics at the end of the study 2007/2008 and 2008 /2009 s
Parameters s N i ”ﬂ_ s B - = "
o T i . & i i & * 5
2§ 23 3z ¢ P XY ¢ g% § 3 Es £
B g= g e & =F 3 ro= s = =
Treatments -
Ty{M.F) 7.85 1.95 0.21 0.01 0.95 10.30 3.50 2.21 7.28 1.65 32.22 7.10
T, (0.M) 7.40 1.70 0.63 0.10 3.73 14.01 2.10 6.95 13.99 1.20 55.30 14.25
T, (20% MLF + 80% O.M) 7.65 1.82 0.59 0.08 4.12 14.23 2.20 6.67 13.65 1.21 50.25 11.95
T4 (40% M.F + 60% O.M) 7.69 1.88 0.55 0.10 5.98 16.95 2.25 6.25 12.75 1.23 48.50 10.94
T (60% ML.F + 40% O.M) 7.80 1.90 0.47 0.08 5.05 14.97 2.35 5.35 8.80 1.37 42,70 8.48
T (80% MLF + 20% O.M) 7.83 1.93 0.27 0.05 4.20 15.77 2.50 5.15 7.52 1.58 35.50 7.27
L.S.D.o0s 0.16 0.08 0.15 0.03 0.25 0.85 NS 0.45 1.05 0.05 2.83 111

EC: Electrical conductivity, S.0.M: Soil crganic matter, T-N: Total nitrogen, Av-P: Available phosphorus, Av-K: Available potassium, CaCO3. Total calcium carbonate, CEC: Cation exchange

capacity, F.C: Field capacity, fB: Bulk density, T-porosity: Total porosity. A.W: Available water.
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F- pointed out that application of organic manure
increased soil organic manure (S.0.M) content and
soil CEC.

3.4.3- NPK content in soil studied:

Data given in Table 6 showed an increase in total
nitrogen (T-N), available P (Av-P) and available K (Av-
K) after 2- year addition of mineral fertilizer only to
Washington Navel orange trees.

A- Total nitrogen (T-N): The highest significant value
of T-N (0.10%) was obtained with the organic (T,)
and T, (40% M.F + 60% O.M). In spite of
increasing T-N after 2-years, these values are still
low. In Rothamested Research Station, Johnston
(1997) mentioned that for many annual crops little
residual inorganic N remain in the soil when N is
added in form mixture organic manure with
inorganic fertilizer during active growth in the
correct time.

B- Available phosphorus (Av-P): Values of Av-P
content significantly increase (0.95 mgkg™) as the
rate of mineral fertilizer increased. Higher value
(5.98 mg.kg") was obtained with T, (40% M.F +
60% O.M). It is worth to mention that although the
AV-P content in soil was improved after 2-years of
addition, it is still insufficient for growing during
many seasons since it falls in the low to medium
range (low up 5 mgkg', medium 5-10 mgkg’,
Jackson, 1974). In this concern, Chater and
Mattingly (1980), found that the total P pool in
arable soil may be little affected by contrasting
fertilization practices.

C- Available potassium (Av-K): Data of Av-K obtained
indicated that the highest significant value (16.95
mg.kg") was in the treated soil with T, (40% M.F +
60% O.M) compared with mineral fertilizer,
followed by those treatments of Tg (80% M.F +20%
O.M) and Ts (60% M.F + 40% O.M). These results
could be attributed to the relatively low clay and
O.M content of such soil. Application of compost
added relatively marked amount of nutrient to the
soil specially K as shown in the analysis of the
applied manure.

Generally, the data indicated the increases in T-N,
Av-P and Av-K as indicators of improvement in the
fertility in the treated soil. The high increase in nutrients
content in the soil treated with T, (40% M.F + 60%
O.M) at the end of study may be attributed to its
decomposition and producing organic acids, and to the
improvement in physical and chemical properties which
increases the nutrients availability in the treated soil.
Similar results were obtained by EL-Kouny ef al., 2004;

Johnston, 1997; EL-Hady and El-Dewing, 2006 and
Shaban and Omar 2006.

REFERENCES

Abdel-Migeed, M.M.; M.M.S. Saleh and E.A.M. Mostafa
(2007).The beneficial effect of minimizing mineral
nitrogen fertilization on Washington navel orange tree by
using organic and biofertilizer.World J. Agric. Sci., 3(1):
80-85.

Abbas, HH.; E.H.A. Noufal, .M. Farid and IL.M.E. Ali
(2006). Organic manuring and biofertitization approaches
as potential economic and safe substitutes for mineral
nitrogenous fertilization. Egypt J. Soil Sci., 46(2): 219-
235.

Almela, V.; S. Zagro Za; E. Primomillo and M. Agusti (1994).
Splitting of Nova mandarin fruit. J. Hort. Sci., 69.

Aisueni, N.O.O.;C.E. Ikuenobe, E.C. Okolo and F. Ekhator
(2009).Response  of date palm(Phoenix dactylifra)
seedling to organic manure, N and K fertilization in
polybag nursery.African J.Agric.Res., 4:162-165.

A.O.A.C. (1995). Association of Official Agriculture
Chemists, Official and methods of analysis., 15" ed .
Washington, D.C., U.S.A.

Bertran Kerhres and Andrease (1994). Methods for analysis of
compost. Publisher: Federal Compost Quality Assuran
Organization (FCQAO).

Chater, A. and M.J. Mattingly (1980). Changes in organic
phosphours contents to of soil from long-continued
experiments of Rathamsted and Saxmount [C.F. plant
Nutr. Sci., 163: 157-163.

Delibacak, S.; B. Okur, D. Esiyok and I. Dunin (2001). Effect
of manure and growth media on some physical and
chemical properties of soil and productivity of Rocket
leaves. X" Inter. Colloquium for the optimization of plant
nutrition. Cairo Sheraton, Cairo, Egypt.

EL-Hady, O.A.; X. and Camilia,Y. EL-Dewing (2006). The
conditioning effect of composts (natural) or/and
acrylamide hydrogels (synthesized) on a sandy calcareous
soil. I. Growth response nutrients uptake and water and
fertilizers use efficiency by tomato plants. J. Appl. Sci.
Res. 2(11): 890

EL-Hady, O.A.; S.A.Wanas and B.M. Shaban (2004).
Hydrophilic polymers for improving the conditioning
effect of manures and organic composts. II. Hydro-
physical, properties of sandy soil planted with tomato. 7™
National Conference Egypt Soil Science Society, P:2.2
Dec. 27-28, Cairo, Abs..

El-Kobbia ,A. M.(1999).Response of Washington navel
orange to organic fertilizer «<Biohmous > and cattle manure
application. Alex. J. Agric. Res. 44(2): 199-207.

El-Kouny, H.M. (1999). Evaluation of compost production
and its properties with special reference to compost
extracted. Ph.D. Thesis, Fac. Agric., Alex. Univ. Egypt.



Abedel-Sattar, M. et al.,: Reducing Mineral Fertilizers by Using Organic Manure to Improve Washington ... 379

EL-Kouny, HM.; AM. EL-Assar, and S.G. Mohamed
(2004). Effectiveness of natural organic amendments,
biologically activated composted and mineral fertilization
sources of potassium in improving soil properties and
productivity of "Zaghloul cv." date palm in calcareous
soil. Assiut J. Agric. Sci., 25: 2.

Evenhuis, B. (1976). Nitrogen determination, Dept. Agric.
Res. Royal Tropical Inst. Amsterdam.

Evenhuis, B. and P.W. Dewaard (1980). Principles and
practices in plant analysis. FAO. Soil Bull., 38(1): 1152-
1163.

Goepfert, C.F.; E.L.S. Saldanha, O.M. Proto and E.L.S.
Saldanha (1987). The response of Valencia orange (Citrus
sinensis) to fertilizers levels, average of eight harvests.
Agronomia-Sulr rograndense 23 (2): 203-215.

Haynes, R.J. and R. Naidu (1998). Influence of time, fertilizer
and manure applications on soil organic matter content
and soil physical conditions. A review Nutrient-Cycling-
in-Agroeco- Systems, 51 (2): 123-137.

Hosam El-Dein, A.S and E.S. Boshra (2008). Effect of
different sources of organic fertilizers as a partial
substitute for mineral nitrogen fertilizer of Williams
banana. J. Agric. Sci. Mansoura Univ., 33(6): 4364-4381.

Jackson, M.L. (1974). Soil Chemical Analysis Prentice-Hall,
Inc. Englewooy cliffs, New Jersey.

Johnston, A.E. (1997). Fertilizers and agriculture. The France
New Memorial texture (C.F. Regional workshop of the
Inter. Potash Institute, Bronova, Imir, Turkey).

Kanal, A. and P. Kuldkepp (1993). Direct and residual effect
of different organic fertilizers on potato and cereals. J.
Agron. Crop Sci., 171: 185-195.

Kassem, H.A and H.A. Marzouk (2002). Effect of organic and
/or mineral nitrogen fertilization on the nutritional status
yield and fruit quality of Flame seedless grapevines grown
in calcareous soil. J. Adv. Agric. Res., 7(1): 117-126.

Khadr, M.S.; R. Abou-EL-Enein, A.Abd EL-Shafy, F.A.
Zahran and A.A. Zohty (2004). Sustainability of soil
fertility status after 3-year crop rotation in sandy soil in
Egypt. Egypt. J. Agric. Res. 82(2): 475-491.

Labanauskas, C.K; L.K. Stolzy and M.F. Handy (1972).
Concentration and total amounts of nutrients in citrus
seedling (Citrus sinensis Osbeck) and in soil as influenced
by differential soil oxygen treatments. Soil Sci. Amer.
Proc. 36(3): 454-457.

Maksoud, M.A and L.F. Haggag (2004). Influence of some
fertilizing regimes on nutritional status and productivity of
Washington navel orange trees grow in sandy soil. Arab
Univ. J. Agric. Sci. Ain-Shams Univ., Cairo 12 (2): 669-
677.

Malik, C.P. and M.B. Singh (1980) Plant Engymology and
Histo-Engymology. A Text manual. Kalyani publishers,
New Delhi. India.

Miah, M.M.U. (2000). Need of high input based integrated
nutrient management for increased and sustainable
agricultural production in intensively cropped areas of
Bangladesh. X™. Inter Colloquium for the optimization of
plant nutrition. Cairo Sheraton, Cairo, Egypt.

Mottaghian, A.; H. Pidashti, M.A. Bahmanyar and A.
Abbasian ( 2008). Leaf and seed micronutrients
accumulation in soybean cultivars in response to
integrated organic and chemical fertilizer
application.Pakistan J. Biol. Sci., 11: 1227-1233.

Murphy, J. and P. Riley (1962). A modified single solution
method for determination of phosphorus in natural water.
Anal Chem. Acta, 27: 31-38.

Nakhlla, F.G. (1998). Zinc spray on navel orange in newly
reclaimed desert areas and its relation to foliar [AA level
and fruit drop.Bull.Fac.Agric.Univ.Cairo, 49:69-88.

Neilsen, G.H.; E.J. Hogue and J. Beulah (1997). Long-term
effects of orchard soil management on tree vigor and
extractable soil nutrients. Con. J. Soil. Sci. 72: 617-622.

Nijjar, G.S. (1985). Nutrition of fruit-trees. Published by
Kaylyani, publishers, New Delhi, India.

Shaban, Kh.A. and M.N.A. Omer (2006). Improvement of
maize yield and some soil properties by using nitrogen
mineral and PERP group fertitilization in newly cultivated
saline soils. Egypt. J. Soil Sci., 46(3): 329-342.

Shivaramu, H.S.; K. Shivashankar and R. Soidaramapp
(1994). Organic and time amendments on soil physical
properties and crop growth. Kamatake. J. Agric.Sci., 7(3):
207-272.

Smith,P.F. (1972). Hydrogen ion
J.Amer.Soc.Hort.Sci.,96: 462-463.

Snedecor, G.W. and W.G. Cochran (1990). Statistical methods
7th Edition. The Iowa State Univ. press . Ames . lowa
U.S.A. pp. 593

Tester, C.F. (1990). Organic amendment effects on physical
and chemical properties of sandy soil. Soil Sci. Soc. Am.
J., 54(3): 827-831.

Tirol-Pader, A.; J.K. Ladha, A.P. Regmi, A.L. Bhandari, K.
Inubushi (2007). Organic amendments affect soil
parameters in two long-term rice wheat experiments. Soil
Sci. Soc. Am. J., 71: 442 — 452.

Tisdale, S.L. and W.L. Nelson (1978). Soil fertility and
fertilizers. Macmillan Publishing Co. Inc., New York,
USA, pp. 67-70.

Youness E.R. (2002) Effect of different sources and methods
of nitrogen application on vegetative growth and fruiting
of Valencia orange trees. Ph.D Thesis, Fac. Agric., Minia
Univ.

toxicity on citrus



380 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 32, No. 4 OCTOBR- DECEMBER 2011

% + % /

(A.W) (F.C) (CEC) . /
(S.0.M) (T-P%) ) / ,
.(fB) (K20 P205
% (NPK)



