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Abstract:
Balady mandarin trees grown under Qena region during 2012, 2013 and
2014 seasons were investigated to find the best NPK fertilization through 0 to
100% of natural or bio-fertilizers along with a mineral source. The experiment
was arranged in a complete randomized block design with five replications, one
tree for each, and it consisted of seven treatments. Filter mud cake and calcium
super-phosphate, as well as rock phosphate and feldspar were added once in the
middle of December. Biostimulants i.e., nitrobien, phosphoren and potassiumage
were added in two equal doses in March and May. Potassium sulphate was applied in two equal doses in March and June, where mineral-N fertilizer was
added in three equal doses in March, May and July. The obtained results could be
summarized as follow:
- Using the recommended N, P and K via two forms or three forms (mineral,
natural plus bio) resulted in an obvious promotion on all growth traits and leaf
area and its nutrients, as well as shoot carbohydrates and C/N ratio compared
to using them as a mineral fertilizer source only.
- Amending the trees with natural or bio-fertilizer singly or a mixture of natural, bio and mineral NPK fertilizers significantly improved the yield and fruit
quality. No significant differences were noticed on most studied traits among
all different treatments except with the mineral source (the check treatment).
- The improvement in the fruit quality and the reduction in the juice nitrite content were associated with reduction in the mineral NPK source and, at the
same time an increase in the mineral or bio-fertilization sources.
It is evident from the foregoing results that using either three fertilization
forms or any two fertilization forms produce healthy trees, with the highest yield
and the best fruit quality. In addition, it reduces the environmental pollution as
well as produces organic farming products.
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activity as well as the reactive surface
area of the mineral particles (Lasage,
1995). So, there are increasing interest and demand for using organic and
bio-fertilizers as well as slow releasing-K sources for both conventional
and organic especially citrus orchards
farming (Aly et al., 2011).
Previous studies emphasized the
beneficial effects of organic and biofertilization as a partial replacement
for mineral fertilization in fruit crop
orchards such as improving yield and
fruit quality as well as avoiding the
environmental pollution (Wassel et
al., 2000; Attia et al., 2002; El-Salhy
et al., 2002; Ragab, 2006; El-Salhy et
al., 2006a&b; Wassel et al.,
2007a&b; Abdo, 2008; Mohamed et
al., 2009; Abdel-Rahman, 2010;
Mahmoud, 2012; Abdelaal et al.,
2013; Faraag, 2013; El-Khayat and
Abdel-Rehiem, 2013 and Abou-Zeed,
Eman et al., 2014).
So, the present study aims to
finding out the best fertilization management for Balady mandarin orchards to promote yield and fruit
quality and at the same time avoid the
environmental pollution.
Materials and Methods:
The present study was carried
out during 2012, 2013 and 2014 seasons on thirty five uniform in vigour
16-years old Balady mandarin trees
(Citrus reticulata, Blanco). They
were budded on sour orange rootstock and grown on a private orchard
located at Nagh Hamady district,
Qena governorate, where the soil is
clay loam and well drained with a
water table not less than two meter
deep. The soil analysis (Table1) was
done according to the procedures of
Wilde et al. (1985). Tree spacing was
5x5 meters apart and the surface irrigation system was followed.

Introduction:
Citrus trees have an outstanding
economical importance among fruit
crops in Egypt. The total production
of citrus fruits amounts to 3730685
tons representing 38.2% of the total
production of fruit trees. Mandarin is
ranked the second crop after oranges
in Egyptian citrus industry. Balady
mandarin of superior quality is the
most popular fruit for its nutritive
value and easiness to peel. The area
that is planted by mandarin is about
101342 feddans representing about
25.61% of the total area that is
planted by citrus with a mean annual
production of 885365 tons (Egyptian
Ministry of Agriculture, 2012). Balady mandarin trees grown under Upper Egypt conditions are facing a major problem concerning a reduction in
their total yield. The poor cropping
due to the unbalanced nutrition or the
malnutrition (Mengel, 1984). The efficiency of fertilization under field
conditions and surface irrigated soils
rarely exceeds 50% and usually
ranges from 30 to 40% (Yagodin,
1990). A partial replacement of mineral fertilizers by using organic and
biofertilization is very effective in
controlling the release of nutrients
from the soil to plants (Wani and Lee,
1995; Kannaiyan, 2002; El-Salhy et
al., 2010; Ahmed et al., 2013). Organic and biofertilizers are known to
improve the uptake and utilization of
many nutrients by plants due to increase their availability in the soil
through improving the structure,
moisture, retentions and pH of the
soil as well as the biological properties (El-Khayat and Abdel-Rehiem,
2013; Abou-Zeed, Eman et al., 2014).
Potassium release from soil minerals
during the weathering and dissolution
reactions is influenced by the soil pH,
temperature, moisture and biological
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Table (1): Same properties of the experiment soil and the used filter mud
cake (FMC).
Soil
Character
Sand (%)
Silt (%)
Clay (%)
Texture grade
pH (1:2.5 suspension)

Value
28.4
30.1
41.5
Clay loam
7.90

FMC
Character
EC (1.25 ext. dS/m)
O.M. (%)
Total N (%)
CaCO3 (%)
Available P (mg kg-1)
Available K (mg kg-1)

Value
0.56
1.16
0.09
3.19
5.0
417

The chosen trees were divided
into seven groups. Each group had
five trees and received one fertilization regime management of the following treatments:
 Treatment 1 (T1): 1000 N, 150 P2O5
and 500 K2O g/tree as mineral
sources, as a check treatment.
 Treatment 2 (T2): 50, 0.75 and 5 kg
of filter mud cake (FMC), rock
phosphate and feldspar/tree, respectively, as natural sources.
 Treatment 3 (T3): 1000 g nitrobin,
300 g phosphoren, 400 g potassiumage/tree, as a biofertilizers.
 Treatment 4 (T4): 500, 75, 250 g as
N, P and K mineral fertilizers,
respectively, plus 25, 0.38 and
2.5 kg of FMC, rock phosphate
and feldspar/tree, respectively.
 Treatment 5 (T5): 500, 75, 250 g as
N, P and K mineral fertilizers,
respectively, plus 500, 150 and
200 of nitrobin, phosphoren and
potassiumage/tree, respectively.
 Treatment 6 (T6): 25, 0.38 and 2.5
kg of FMC plus 500, 150 and
200 g of nitrobin, phoshoren
and potassiumpage/tree, respectively
 Treatment 7 (T7): 330, 50 and 167 g
as N, P and K mineral fertilizers, respectively, plus 16.7, 0.25
and 1.67 kg of FMC, rock phosphate and feldspare, respectively, and 330, 100 and 133 g
of nitrobin, phosphoren and
potassimage/tree, respectively.

Character
Value Character
Total organic matter (%) 68.7
Mg (%)
pH (1:10)
6.52
Ca (%)
EC (1:10 dSm-1)
4.72 Fe (mg kg-1)
Total N (%)
1.98 Mn (mg kg-1)
P (%)
1.11 Zn (mg kg-1)
K (%)
0.18 Cu (mg kg-1)

Value
0.22
1.09
1154
323
211
312

The used mineral fertilizers
were ammonium nitrate (33.5% N)
and calcium super phosphate (15.5%
P2O5) and potassium sulpahte (48%
K2O). Filter mud cake (FMC) was
added as an organic fertilizer. Its
chemical analysis is present in Table
(1). The used natural rock phosphate
contained 19.3% P2O5 and the natural
potassium feldspar had 10.1% K20.
They were applied as finely ground
products. The bio-fertilizers that were
nitrobin (N-fixing bacteria), phosphoren (P-dissolved bacteria) and
potassiumage, (bio-K).
Ammonium nitrate fertilizer
was divided into three equal doses
and applied in March, May and July
each season. The natural fertilizers
were added once in four digs in the
four directions around each tree in the
middle of January each season. Calcium superphosphate, or rock phosphate, FMC, and feldspar were mixed
and added once in the circle around
each tree in the middle of December
each season. Potassium sulphate was
divided on two equal doses and were
applied in March and June each season. Biostimulants, namely; nitrobien, phosphoren and potassiumage,
were added in two equal doses
around the trunk of the tree and was
directly irrigated after covering with
soil in March and May. Other horticultural practices were carried out as
usual. Treatments were arranged in a
randomized complete block design
36

Mostafa and Abdel-Rahman 2015

with five replications for each treatment, one tree for each.
The following parameters were
determined to evaluate the effect of
different fertilization treatments on
growth, nutrient status, yield and fruit
quality.
The shoot length, number of
leaves/shoot and leaf area were estimated (Ahmed and Morsy, 1999); N,
P and K contents of the leaves, as
well as N in shoots (Wilde et al.,
1985) and total carbohydrates in
shoots (Smith et al., 1956), were determined and then the C/N ratio was
calculated. Yield components such as
fruit retention percentage, number of
fruits/tree and yield/tree (kg) were
recorded. A sample of 10 fruits for
each replication were randomly taken
to estimate the fruit quality. The fruit
weight, peel percentage and the
chemical fruit quality, such as the total soluble solids, the total acidity
(expressed as g citric acid/100 ml
juice), the ascorbic acid (mg/100 ml
juice) and the sugar content
(A.O.A.C., methods, 1985), as well
as juice nitrite content, (RindnourLisa et al., 2000) were determined.
The obtained data were statistically
analysed according to Mead et al.

(1993) using the L.S.D. test to define
the significance of the differences
among various treatment means.
Results:
1- Vegetative Growth:
The results in Table (2) show
that all treatments of fertilization resulted a significant increases in the
shoot length and leaf parameters over
the mineral fertilization treatment
(T1), during the second and third
studied seasons. The highest values
of these traits were detected on the
trees that received the treatment that
contained the three forms (T7) followed in a descending order by any
treatment contained two forms. However, in the first season, the results
revealed that all treatments did not
significantly affect the shoot length
compared to the mineral fertilization
source (T1). The average recorded
leaf area values over the studied season. Using T2, T3, T4, T5, T6 and T7
were 8.95, 9.06, 9.02, 9.22, 9.19 and
9.23 cm2, respectively, compared to
8.41 cm2 for check treatment (T1).
Hence, the respective corresponding
increment percentages due to these
treatments were 6.42, 7.73, 7.25,
9.63, 9.27 and 9.75% of the check
one.

Table (2): Effect of mineral, organic and bio-fertilizers on vegetative growth of
Balady mandarin trees during 2012, 2013 and 2014 seasons.
No.
T1
T2
T3
T4
T5
T6
T7
LSD
5%

2012
49.51
47.08
47.70
50.81
48.52
48.86
49.53
N.S.

Shoot length (cm)
2013
2014
Mean
48.25
50.08
49.28
51.58
53.17
50.61
52.88
53.76
51.45
53.66
54.59
53.02
51.31
52.80
50.88
54.18
55.43
52.82
55.60
56.80
53.98
2.86

2.61

2012
36.50
40.36
38.31
39.50
39.76
40.28
42.05
1.78

No. leaves/shoot
2013
2014
35.81
36.18
39.48
39.51
38.10
39.32
38.81
39.25
39.06
39.53
39.60
39.80
41.38
41.60
1.80

1.84

Mean
36.16
39.78
38.58
39.19
39.45
39.89
41.68

2012
8.43
8.93
9.08
9.10
9.23
9.17
9.26

Leaf area cm2
2013
2014
8.27
8.52
8.82
9.10
8.92
9.18
8.86
9.10
9.11
9.33
9.06
9.35
9.08
9.35

0.27

0.31

0.26

T1: 100% M (control), T2: 100% natural, T3: 100% bio-form, T4: 50% M + 50% natural,
T5: 50% M + 50% bio., T6: 50% natural + 50% bio. and T7: 33% M, 33% natural + 33% bio
M: NPK Mineral fertilizers, Natural: filter mud cake, rock phosphate and feldspar, and Bio: nitrobin,
phosphoren and potassiumag.
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8.41
8.95
9.06
9.02
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for all treatments the increase in the
total carbohydrates was more than
that of the total nitrogen leading to
significant increase in the C/N ratio
compared to the check one.
The average estimated shoot
C/N ratio value over the studied three
seasons was 8.20, 8.16, 8.07, 8.08,
8.12 and 8.16 for T2, T3, T4, T5, T6
and T7, respectively, compared to
7.58 for the check one (T1). The respective increment percentages due to
these treatments were 8.18, 7.65,
6.46, 6.60, 7.12 and 7.65% of the
check one. These findings emphasize
the fact that the vigor growth and
fruiting depend on the carbohydrates
that are manufactured in the leaves
and reserved amount in tissues as
well as the nutritional status of tree
that is improved through the natural
and/or bio-fertilization.

2- Leaf N, P and K Contents and
Shoot C/N Ratio
The results in Tables (3 and 4)
indicated that using natural and biofertilizers singly or in combination, as
well as using the mixture of the three
forms (mineral, natural and biofertilizers) significantly increased N,
P and K contents of the leaves as well
as the total carbohydrates, nitrogen %
and C/N ratio of the shoots Balady
mandarin trees compared to using the
NPK mineral fertilizer source (T1).
The maximum leaf N, P and K
contents, as well as, shoot carbohydrates and C/N ratio were observed
on the trees that received fertilizers
contained as 100% natural ones (T2).
No significant differences were noticed in leaf N, P and K contents and
shoot C/N ratio with among using
NPK fertilizers either natural, other
two forms or three forms. Moreover,

Table (3): Effect of mineral, organic and bio-fertilizers on leaf N, P and K
contents of Balady mandarin trees during 2012, 2013 and 2014
seasons.
No.
T1
T2
T3
T4
T5
T6
T7
LSD
5%

2012
2.11
2.46
2.28
2.36
2.41
2.43
2.42

N (%)
2013 2014
2.20
2.23
2.57
2.61
2.39
2.41
2.44
2.46
2.50
2.53
2.60
2.61
2.58
2.63

0.13

0.16

Mean
2.18
2.55
2.36
2.42
2.48
2.55
2.54

0.14

2012
0.181
0.276
0.234
0.228
0.208
0.258
0.227

P (%)
2013 2014 Mean
0.184 0.188 0.184
0.281 0.288 0.282
0.239 0.243 0.239
0.232 0.237 0.228
0.214 0.231 0.218
0.263 0.268 0.263
0.233 0.237 0.232

2012
1.35
1.68
1.61
1.49
1.55
1.61
1.60

K (%)
2013 2014
1.31
1.34
1.63
1.67
1.57
1.60
1.45
1.48
1.51
1.52
1.58
1.61
1.55
1.58

0.025

0.028

0.11

0.10

0.031

Mean
1.33
1.66
1.59
1.47
1.53
1.60
1.58

0.11

Table (4): Effect of mineral, organic and bio-fertilizers on shoot total carbohydrates, nitrogen and C/N ratio of Balady mandarin trees during
2012, 2013 and 2014 seasons.
No.
T1
T2
T3
T4
T5
T6
T7
LSD
5%

Total carbohydrates (%)
2012 2013 2014 Mean
11.16 10.52 11.42 11.04
13.24 12.73 13.63 13.20
12.66 11.98 12.95 12.53
12.59 11.78 12.73 12.37
12.72 11.98 12.91 12.54
12.97 12.56 13.38 12.97
12.89 12.52 13.46 12.96

2012
1.41
1.55
1.49
1.50
1.51
1.52
1.52

N (%)
2013 2014
1.46
1.50
1.62
1.66
1.54
1.58
1.54
1.56
1.56
1.59
1.63
1.65
1.61
1.64

1.03

0.07

0.09

0.96

1.08

38

0.06

Mean
1.46
1.61
1.54
1.53
1.55
1.60
1.59

2012
7.91
8.54
8.50
8.39
8.43
8.53
8.48

C/N ratio
2013 2014
7.21
7.61
7.86
8.21
7.72
8.20
7.65
8.16
7.68
8.12
7.71
8.11
7.78
8.21

0.38

0.34

0.41

Mean
7.58
8.20
8.16
8.07
8.08
8.12
8.16
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ments, compared to use the natural
fertilizer (T2).
The maximum yield components were 1.57% of fruit retention,
360.5 fruits/tree and 51.9 kg/tree averaged over the three studied seasons
and were obtained due to the using N,
P and K that were totally from natural
sources (T2). However, the minimum
yield components were 1.29% fruit
retention, 305.3 fruits/tree and 41.2
kg/tree averaged over the three studied seasons due to using the mineral
NPK sources only (T1). Hence, the
increase percentage was 21.70, 18.08
and 25.97% for fruit retention, number of fruits and yield/tree, respectively.

3- Yield and its Components:
Applying the natural (T2) or biofertilizers (T3) singly or as a mixture
of natural, bio- and mineral NPK fertilizers (T7) to Balady mandarin trees
showed an increase in the productivity of trees (Table 5). These fertilization treatments significantly increased
the fruit retention percentage and
number of fruits per tree compared to
the recommended NPK doses that
were completely used via mineral
sources (T1). Morover, the yield/tree
significantly increased due to these
fertilization treatments compared to
the check treatment. However, no
significant differences were found in
yield components with using either
(T3, T4, T5, T6 or T7) fertilizer treat-

Table (5): Effect of mineral, organic and bio-fertilizers on the yield and its
components of Balady mandarin trees during 2012, 2013 and 2014
seasons.
No.

Fruit retention (%)

No. fruits/tree

Yield/tree (kg)

2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean
1.26 1.18 1.44 1.29 246.6 395.8 273.5 305.3 34.3 52.9 36.5 41.2
1.62 1.40 1.70 1.57 285.3 470.5 325.8 360.5 44.6 66.0 45.1 51.9
1.50 1.38 1.67 1.52 276.4 452.4 305.7 344.8 43.2 65.1 43.9 50.7
1.54 1.40 1.70 1.55 280.2 457.2 328.1 355.2 42.8 66.8 46.2 51.3
1.38 1.31 1.58 1.42 266.4 424.7 294.4 328.5 39.8 60.1 42.3 47.6
1.49 1.37 1.65 1.57 210.6 438.2 309.9 339.6 41.8 61.9 43.6 49.1
1.52 1.35 1.66 1.51 278.9 453.5 305.8 346.1 43.5 65.2 44.5 51.2

T1
T2
T3
T4
T5
T6
T7
LSD
0.08
5%

0.06

0.11

18.22 26.68 19.38

2.38

3.56

2.81

mineral, 33% natural and 33% bioform) resulted in the best results with
regard to the fruit quality parameters,
since such treatment gave the heaviest fruit and the highest values of total soluble solids as well as sugar and
vitamin C contents and the least juice
nitrite content. No significant differences in the fruit quality parameter
were recorded due to using fertilizers
having the three forms, two forms,
natural form or bio-form. Unfavourable effects on the fruit quality parameters were observed on the trees

4- Fruit Quality:
The results in Tables (6, 7 and
8) show that all investigated fertilization regimes (T2, T3, T4, T5, T6 and
T7) improved the fruit quality of Balady mandarin in terms of increasing
the fruit weight, pulp %, total soluble
solids (TSS), TSS/acid ratio and
sugar and vitamin C contents and decreasing the titratable acidity and nitrite (NO2) content compared to the
use of N, P and K in mineral sources.
Fertilizing Balady mandarin
trees with NPK as three forms (33%
39
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with applying NPK as 100% mineral
source. The fruit weight, TSS, total
sugar, V.C and nitrite averaged over
three seasons were 148.38 g, 12.28%,
9.00, 44.64 mg/g and 1.54 ppm, respectively, due to use the three forms
(T7). On other hand, the least values
of these respective parameters were
134.18 g, 11.45%, 8.36%, 38.43 mg/g
and 2.91 ppm for the mineral source
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only (check treatment). Therefore, the
increase percentage were 10.58, 7.25,
7.66 and 16.13% for fruit weight,
TSS, total sugar and vitamin C contents, respectively. However, the decrease percentage of juice nitrite was
(47.08%). Such improvement is very
important to citrus organic production.

Table (6): Effect of mineral, organic and bio-fertilizers on fruit weight, fruit
pulp % and total soluble solids (TSS%) of Balady mandarin fruits
during 2012, 2013 and 2014 seasons.
No.
T1
T2
T3
T4
T5
T6
T7
LSD
5%

Fruit weight (g)
2012

2013

2014

138.22
153.71
153.35
151.83
150.42
154.62
152.80

131.11
138.70
143.18
140.96
142.00
140.60
148.58

133.20
140.53
143.46
141.60
145.83
141.90
143.76

8.36

7.28

6.11

Fruit pulp (%)
Mean
134.18
144.31
146.66
144.30
145.42
145.71
148.38

TSS (%)

2012 2013 2014 Mean 2012 2013 2014 Mean
71.30
73.38
73.65
72.60
72.75
74.52
74.48

70.68
72.50
72.90
71.89
72.00
73.64
73.15

71.53
73.39
73.67
72.83
72.95
74.55
74.10

1.92

1.68

1.59

71.17
73.09
73.41
72.44
72.57
74.17
74.31

11.23
11.68
11.88
11.76
11.67
11.63
11.90

11.33
12.36
12.28
12.02
11.86
12.14
12.23

11.80
12.52
12.41
12.37
12.65
12.68
12.70

0.39

0.48

0.43

11.45
12.19
12.19
12.05
12.06
12.15
12.28

Table (7): Effect of mineral, organic and bio-fertilizers on titratable acidity
%, TSS/acid ratio and nitrite contents of Balady mandarin juice
during 2012, 2013 and 2014 seasons.
No.
T1
T2
T3
T4
T5
T6
T7
LSD
5%

Titratable acidity (%)
2012

TSS/acid ratio

2013 2014 Mean 2012 2013

1.30
1.18
1.16
1.21
1.19
1.15
1.13

1.39
1.23
1.20
1.26
1.23
1.20
1.19

1.35
1.21
1.18
1.25
1.23
1.17
1.15

0.06

0.05

0.08

1.36
1.21
1.18
1.24
1.22
1.17
1.16

Nitrite (ppm)

2014 Mean 2012

8.44
9.89
10.24
9.72
9.81
10.11
10.53

8.15
10.18
10.34
9.82
10.28
10.57
10.67

8.74
10.07
10.33
9.67
9.80
10.38
10.68

0.38

0.51

0.59

8.49
10.05
10.30
9.74
9.96
10.35
10.63

2013 2014 Mean

2.92
1.64
1.49
1.93
1.76
1.55
1.53

2.84
1.40
1.43
1.85
1.68
1.56
1.48

2.98
1.68
1.55
1.92
1.83
1.63
1.61

0.42

0.37

0.35

2.91
1.60
1.49
1.90
1.76
1.58
1.54

Table (8): Effect of mineral, organic and bio-fertilizers on sugar and vitamin
C (V.C.) contents of Balady mandarin fruits during 2012, 2013
and 2014 seasons.
No.

Total sugar (%)

Reducing sugar (%)

V.C. (mg/g)

2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean
8.24 8.37 8.46 8.36 3.10 3.36 3.27 3.24 39.35 38.11 37.95 38.44
8.91 9.03 9.11 9.02 3.38 3.66 3.55 3.53 46.02 44.56 44.38 44.99
8.88 9.01 9.08 8.99 3.36 3.64 3.53 3.51 44.65 43.29 42.93 43.62
8.73 8.87 8.93 8.84 3.30 3.59 3.49 3.46 43.81 42.50 42.15 42.82
8.51 8.65 8.80 8.65 3.28 3.51 3.41 3.40 43.18 41.82 41.48 42.16
8.58 8.72 8.83 8.71 3.29 3.54 3.46 3.43 45.86 44.53 44.12 44.84
8.92 9.00 9.09 9.00 3.36 3.63 3.54 3.51 45.80 44.31 43.80 44.64

T1
T2
T3
T4
T5
T6
T7
LSD
0.25
5%

0.26

0.30

0.15

0.14
40

0.12

2.33

2.56

2.98
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Discussion and Conclusion:

requirements (El-Nagar, 1996). Such
stimulation on the uptake of nutrients
leads to enhance the biosynthesis of
organic foods and cell division
(Miller et al., 1990).
Biofertilizers are microbial inoculants that have an important role
on biological, physical and chemical
soil properties. There are a number of
inoculants that can serve as useful
components of integrated plant nutrient supply systems. Such inoculants
may help in increasing crop productivity by increasing biological N fixation, availability or uptake of nutrient
through solubilization or increasing
absorption, stimulation of the plant
growth through hormonal action, antibiosis and by decomposition of organic residues (Subba-Rao et al.,
1993; Wu et al., 2005).
So, it could be concluded that
the fertilization using either natural or
bio sources singly or in combination,
or as three fertilization sources is effective in improving the tree vigour
expressed as an increase in shoot
growth, leaf surface expansion and its
nutrient status.
These findings emphasize the
vital importance of these fertilization
sources in order to overcome the
losses of nutrients by leaching, volatilization and mobility of nutrients.
These sources, also, improve the soil
fertility due to their high residual nutrient values, enhance the solubility
of nutrients and increase the activity
of microorganisms.
Moreover, natural and biofertilizers improved the nutrient
status and the total leaf surface area
of the trees which led to enhance pho-

Fertilization is one of the important management tools for increasing
crop production. Nitrogen is a necessary element for chlorophyll, protoplasm, protein and nucleic acid synthesis (Nijjar, 1985), so that its application can induce an increase the
growth traits due to increasing the
cell number and its size. Potassium is
a macronutrient that plays a great
regulatory role in many physiological
and biochemical processes of the
plant. It is important in the formation
and function of proteins, fats, carbohydrates and chlorophyll as well as
maintaining the balance of salts and
water in plant cells (Achilea, 1998).
Phosphorus is very important in the
metabolic processes, i.e. blooming
and flower development. It is the
main constituent of energy compounds (Attia et al., 2002). Major
compensation to overcome the low
fertility of soils is to use chemical fertilizers that become an expensive
item for orchard management and environment pollution. Using organic
and bio-fertilizers are considered a
promising alternative for chemical
fertilizers, as well as, very safe for
soil, human, animals and environment (Verna, 1990; El-Salhy et al.,
2010). Moreover, the organic fertilization has a positive action in increasing the activity of microflora,
water holding capacity, soil structure
aggregation, soil organic matter, soil
humus content and the availability of
most nutrients inducing an increasing
nutrient supply and improving the efficiency of macro elements as well as
its ability to meet some micronutrient
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(2008), Ismail-Omayma et al. (2011),
El-Khayat and Abdel-Rhiem (2013)
and Abou-Zeed, Eman et al. (2014).
So, the application of natural
and bio-sources of fertilizers along
with the mineral one is effective for
improving growth and fruiting aspects of citrus trees.
Therefore, it could be concluded
that using either natural or biofertilization, singly or in combination
as well as along with mineral sources
improves the tree nutrient status,
yield and fruit quality. In addition, it
minimizes the environmental pollution which could be occurred by excess of chemical fertilizers. Furthermore, using natural and biofertilization sources improve the soil
fertility and reduces the added fertilizer requirements. Thus, the growers
are able to produce organic farming
products.
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ﺘﺄﺜﻴﺭﺍﺕ ﺍﻟﺘﺴﻤﻴﺩ ﺍﻟﻁﺒﻴﻌﻲ ﻭﺍﻟﺤﻴﻭﻱ ﻜﺒﺩﻴل ﺠﺯﺌﻲ ﻟﻠﺘﺴﻤﻴﺩ ﺍﻟﻤﻌﺩﻨﻲ ﻋﻠﻲ ﺍﻟﻨﻤﻭ ﺍﻟﺨﻀﺭﻱ
ﻭﺇﺜﻤﺎﺭ ﺃﺸﺠﺎﺭ ﺍﻟﻴﻭﺴﻔﻲ ﺍﻟﺒﻠﺩﻱ
ﺭﺃﻓﺕ ﺃﺤﻤﺩ ﻋﻠﻲ ﻤﺼﻁﻔﻲ ،١ﻤﻨﺘﺼﺭ ﻤﺤﻤﺩ ﻋﻠﻲ ﻋﺒﺩﺍﻟﺭﺤﻤﻥ
١
٢

٢

ﻗﺴﻡ ﺍﻟﻔﺎﻜﻬﺔ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺃﺴﻴﻭﻁ  -ﻤﺼﺭ

ﻗﺴﻡ ﺍﻟﺒﺴﺎﺘﻴﻥ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺠﻨﻭﺏ ﺍﻟﻭﺍﺩﻱ – ﻗﻨﺎ  -ﻤﺼﺭ

ﺍﻟﻤﻠﺨﺹ:
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺨﻼل ﺜﻼﺜﺔ ﻤﻭﺍﺴـﻡ ﻤﺘﺘﺎﻟﻴـﺔ  ، ٢٠١٤ ، ٢٠١٣ ، ٢٠١٢ﺒﻤﺯﺭﻋـﺔ
ﺨﺎﺼﺔ ﺘﻘﻊ ﻓﻲ ﻨﺠﻊ ﺤﻤﺎﺩﻱ – ﻗﻨﺎ – ﻤﺼﺭ ،ﻭﺘﻬﺩﻑ ﺇﻟﻲ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﺍﻻﺴﺘﺒﺩﺍل ﺍﻟﺠﺯﺌﻲ ﻟﻸﺴـﻤﺩﺓ
ﺍﻟﻤﻌﺩﻨﻴﺔ ﺒﺎﻷﺴﻤﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻭﺍﻟﺤﻴﻭﻴﺔ ﻋﻠﻲ ﺍﻟﺤﺎﻟﺔ ﺍﻟﻐﺫﺍﺌﻴﺔ ﻭﺇﺜﻤﺎﺭ ﺃﺸﺠﺎﺭ ﺍﻟﻴﻭﺴﻔﻲ ﺍﻟﺒﻠـﺩﻱ ﻤﻘﺎﺭﻨـﺔ
ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﺠﺭﻋﺔ ﺍﻟﺴﻤﺎﺩﻴﺔ ﻟﻠﻨﻴﺘﺭﻭﺠﻴﻥ ﻭﺍﻟﻔﻭﺴﻔﻭﺭ ﻭﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ ) (NPKﺒﺎﻷﺴﻤﺩﺓ ﺍﻟﻤﻌﺩﻨﻴﺔ ﻓﻘـﻁ.
ﺤﻴﺙ ﺃﺴﺘﺨﺩﻡ ﺍﻷﺴﻤﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ )ﻁﻴﻨﺔ ﺍﻟﻤﺭﺸﺤﺎﺕ ،ﺼﺨﺭ ﺍﻟﻔﻭﺴﻔﺎﺕ ﻭﺍﻟﻔﻠﺴﺒﺎﺭ( ﺒﻴﻨﻤﺎ ﻜﺎﻨﺕ ﺍﻟﺤﻴﻭﻴﺔ
)ﺍﻟﻨﺘﺭﻭﺒﻴﻥ  ،ﺍﻟﻔﻭﺴﻔﻭﺭﻴﻥ ﻭﺍﻟﺒﻭﺘﺎﺴﻴﻭﻤﺎﺝ(.
ﻭﻴﻤﻜﻥ ﺘﻠﺨﻴﺹ ﺃﻫﻡ ﺍﻟﻨﺘﺎﺌﺞ ﻜﻤﺎ ﻴﻠﻲ:
 ﺴﺒﺏ ﺍﻟﺘﺴﻤﻴﺩ ﺒﺎﻟﺨﻠﻴﻁ ﺍﻟﺜﻼﺜﻲ ﻟﻸﺴﻤﺩﺓ )ﺍﻟﻤﻌﺩﻨﻲ  +ﺍﻟﻁﺒﻴﻌﻲ  +ﺍﻟﺤﻴـﻭﻱ( ﺯﻴـﺎﺩﺓ ﻤﺅﻜـﺩﺓ ﻓـﻲﺼﻔﺎﺕ ﺍﻟﻨﻤﻭ ﺍﻟﺨﻀﺭﻱ ﻭﻤﺤﺘﻭﻱ ﺍﻷﻭﺭﺍﻕ ﻤﻥ ﺍﻟﻌﻨﺎﺼﺭ ﺍﻟﻐﺫﺍﺌﻴـﺔ ) (NPKﻭﻜـﺫﻟﻙ ﻨـﺴﺒﺔ
ﺍﻟﻜﺭﺒﻭﻫﻴﺩﺭﺍﺕ ﻭﻨﺴﺒﺔ ﺍﻟﻜﺭﺒﻭﻫﻴﺩﺭﺍﺕ ﺇﻟﻲ ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺒﺎﻷﻓﺭﻉ ﻤﻘﺎﺭﻨﺔ ﺒﺎﺴـﺘﺨﺩﺍﻡ ﺍﻷﺴـﻤﺩﺓ
ﺍﻟﻤﻌﺩﻨﻴﺔ ﻓﻘﻁ.
 ﺃﺩﻱ ﺇﺴﺘﺨﺩﺍﻡ ﺍﻷﺴﻤﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺃﻭ ﺍﻟﺤﻴﻭﻴﺔ ﺒﺼﻭﺭﺓ ﻓﺭﺩﻴﺔ ﺃﻭ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﺨﻠﻴﻁ ﺍﻟﺜﻼﺜﻲ ﻭﺍﻟﺜﻨـﺎﺌﻲﻟﻸﺴﻤﺩﺓ ﺇﻟﻲ ﺯﻴﺎﺩﺓ ﻤﺅﻜﺩﺓ ﻓﻲ ﺇﻨﺘﺎﺠﻴﺔ ﺍﻷﺸﺠﺎﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﺠﺭﻋـﺔ ﺍﻟـﺴﻤﺎﺩﻴﺔ ﻓـﻲ
ﺼﻭﺭﺓ ﺃﺴﻤﺩﺓ ﻤﻌﺩﻨﻴﺔ ﻓﻘﻁ.
 ﺴﺒﺏ ﺍﻟﺘﺴﻤﻴﺩ ﺒﺎﻟﺼﻭﺭﺓ ﺍﻟﺜﻼﺜﻴﺔ ﺃﻭ ﺍﻟﺜﻨﺎﺌﻴﺔ ﺘﺤﺴﻥ ﻭﺍﻀﺢ ﻓﻲ ﺍﻟﺼﻔﺎﺕ ﺍﻟﺜﻤﺭﻴﺔ ﻤـﻊ ﻨﻘـﺹ ﻓـﻲﺘﺭﻜﻴﺯ ﺍﻟﻨﺘﺭﺍﺕ ﺒﺎﻟﻌﺼﻴﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻷﺴﻤﺩﺓ ﺍﻟﻤﻌﺩﻨﻴﺔ.
 ﻻ ﺘﻭﺠﺩ ﻓﺭﻭﻕ ﺠﻭﻫﺭﻴﺔ ﻓﻲ ﺃﻏﻠﺏ ﺍﻟﺼﻔﺎﺕ ﺘﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻨﺘﻴﺠﺔ ﺍﻟﺘﺴﻤﻴﺩ ﺒـﺄﻱ ﻤـﻥ ﺍﻟـﺼﻭﺭﺓﺍﻟﻁﺒﻴﻌﻴﺔ ﺃﻭ ﺍﻟﺤﻴﻭﻴﺔ ﺃﻭ ﺍﻟﺜﻨﺎﺌﻴﺔ ﺃﻭ ﺍﻟﺜﻼﺜﻴﺔ.
ﻤﻥ ﻨﺘﺎﺌﺞ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻴﻤﻜﻥ ﺍﻟﺘﻭﺼﻴﺔ ﺒﺄﻓﻀﻠﻴﺔ ﺍﻟﺘﺴﻤﻴﺩ ﺒﺎﻟﺼﻭﺭﺓ ﺍﻟﺜﻼﺜﻴـﺔ ﺃﻭ ﺃﻱ ﺼـﻭﺭﺓ
ﺜﻨﺎﺌﻴﺔ ﺤﻴﺙ ﻴﺅﺩﻱ ﺫﻟﻙ ﺇﻟﻲ ﺘﺤﺴﻴﻥ ﺍﻟﻨﻤﻭ ﻭﺍﻟﺤﺎﻟﺔ ﺍﻟﻐﺫﺍﺌﻴﺔ ﻟﻸﺸﺠﺎﺭ ﻤﻊ ﺇﻨﺘﺎﺝ ﻤﺤـﺼﻭل ﻋـﺎل ﺫﻭ
ﺨﺼﺎﺌﺹ ﺜﻤﺭﻴﺔ ﺠﻴﺩﺓ ﻓﻀﻼﹰ ﻋﻥ ﺘﻘﻠﻴل ﺍﻟﺘﻠﻭﺙ ﺍﻟﺒﻴﺌﻲ ﺍﻟﻨﺎﺸﺊ ﻋﻥ ﺯﻴﺎﺩﺓ ﺍﻷﺴﻤﺩﺓ ﺍﻟﻤﻌﺩﻨﻴﺔ ﻭﺇﻤﻜﺎﻨﻴﺔ
ﺇﻨﺘﺎﺝ ﺜﻤﺎﺭ ﻴﻭﺴﻔﻲ ﻋﻀﻭﻴﺎﹰ.
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