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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 ap-
plied 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 natu-
ral, 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 con-
tent 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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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). Bal-
ady mandarin trees grown under Up-
per Egypt conditions are facing a ma-
jor problem concerning a reduction in 
their total yield. The poor cropping 
due to the unbalanced nutrition or the 
malnutrition (Mengel, 1984). The ef-
ficiency 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 min-
eral 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). Or-
ganic and biofertilizers are known to 
improve the uptake and utilization of 
many nutrients by plants due to in-
crease their availability in the soil  
through improving the structure, 
moisture, retentions and pH of the 
soil as well as the biological proper-
ties (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 

activity as well as the reactive surface 
area of the mineral particles (Lasage, 
1995). So, there are increasing inter-
est and demand for using organic and 
bio-fertilizers as well as slow releas-
ing-K sources for both conventional 
and organic especially citrus orchards 
farming (Aly et al., 2011). 

Previous studies emphasized the 
beneficial effects of organic and bio-
fertilization 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 man-
agement for Balady mandarin or-
chards 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 sea-
sons on thirty five uniform in vigour 
16-years old Balady mandarin trees 
(Citrus reticulata, Blanco). They 
were budded on sour orange root-
stock 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 irri-
gation system was followed. 
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Table (1): Same properties of the experiment soil and the used filter mud 
cake (FMC). 

Soil FMC 
Character Value Character Value Character Value Character Value 

Sand (%) 28.4 EC (1.25 ext. dS/m) 0.56 Total organic matter (%) 68.7 Mg (%) 0.22 
Silt (%) 30.1 O.M. (%) 1.16 pH (1:10) 6.52 Ca (%) 1.09 
Clay (%) 41.5 Total N (%) 0.09 EC (1:10 dSm-1) 4.72 Fe (mg kg-1) 1154 
Texture grade Clay loam CaCO3 (%) 3.19 Total N (%) 1.98 Mn (mg kg-1) 323 
pH (1:2.5 suspension) 7.90 Available P (mg kg-1) 5.0 P (%) 1.11 Zn (mg kg-1) 211 
  Available K (mg kg-1) 417 K (%) 0.18 Cu (mg kg-1) 312 
 

The chosen trees were divided 
into seven groups. Each group had 
five trees and received one fertiliza-
tion regime management of the fol-
lowing 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, re-
spectively, as natural sources. 

 Treatment 3 (T3): 1000 g nitrobin, 
300 g phosphoren, 400 g potas-
siumage/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, respec-
tively 

 Treatment 7 (T7): 330, 50 and 167 g 
as N, P and K mineral fertiliz-
ers, respectively, plus 16.7, 0.25 
and 1.67 kg of FMC, rock phos-
phate and feldspare, respec-
tively, and 330, 100 and 133 g 
of nitrobin, phosphoren and 
potassimage/tree, respectively. 

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), phos-
phoren (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. Cal-
cium superphosphate, or rock phos-
phate, 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 sea-
son. Biostimulants, namely; nitro-
bien, 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 horti-
cultural practices were carried out as 
usual. Treatments were arranged in a 
randomized complete block design 
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with five replications for each treat-
ment, 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 esti-
mated (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 de-
termined 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 to-
tal 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, (Rindnour-
Lisa 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 re-
sulted 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) fol-
lowed in a descending order by any 
treatment contained two forms. How-
ever, 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 sea-
son. 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. 

Shoot length (cm) No. leaves/shoot Leaf area cm2 
 No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 
T1 49.51 48.25 50.08 49.28 36.50 35.81 36.18 36.16 8.43 8.27 8.52 8.41 
T2 47.08 51.58 53.17 50.61 40.36 39.48 39.51 39.78 8.93 8.82 9.10 8.95 
T3 47.70 52.88 53.76 51.45 38.31 38.10 39.32 38.58 9.08 8.92 9.18 9.06 
T4 50.81 53.66 54.59 53.02 39.50 38.81 39.25 39.19 9.10 8.86 9.10 9.02 
T5 48.52 51.31 52.80 50.88 39.76 39.06 39.53 39.45 9.23 9.11 9.33 9.22 
T6 48.86 54.18 55.43 52.82 40.28 39.60 39.80 39.89 9.17 9.06 9.35 9.19 
T7 49.53 55.60 56.80 53.98 42.05 41.38 41.60 41.68 9.26 9.08 9.35 9.23 

LSD 
5% N.S. 2.86 2.61  1.78 1.80 1.84  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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2- Leaf N, P and K Contents and 
Shoot C/N Ratio 

The results in Tables (3 and 4) 
indicated that using natural and bio-
fertilizers singly or in combination, as 
well as using the mixture of the three 
forms (mineral, natural and bio-
fertilizers) 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 carbohy-
drates and C/N ratio were observed 
on the trees that received fertilizers 
contained as 100% natural ones (T2). 
No significant differences were no-
ticed 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, 

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 re-
spective 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. 

 

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.  

N (%) P (%) K (%) No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 
T1 2.11 2.20 2.23 2.18 0.181 0.184 0.188 0.184 1.35 1.31 1.34 1.33 
T2 2.46 2.57 2.61 2.55 0.276 0.281 0.288 0.282 1.68 1.63 1.67 1.66 
T3 2.28 2.39 2.41 2.36 0.234 0.239 0.243 0.239 1.61 1.57 1.60 1.59 
T4 2.36 2.44 2.46 2.42 0.228 0.232 0.237 0.228 1.49 1.45 1.48 1.47 
T5 2.41 2.50 2.53 2.48 0.208 0.214 0.231 0.218 1.55 1.51 1.52 1.53 
T6 2.43 2.60 2.61 2.55 0.258 0.263 0.268 0.263 1.61 1.58 1.61 1.60 
T7 2.42 2.58 2.63 2.54 0.227 0.233 0.237 0.232 1.60 1.55 1.58 1.58 

LSD 
5% 0.13 0.16 0.14  0.025 0.028 0.031  0.11 0.10 0.11  

 

Table (4): Effect of mineral, organic and bio-fertilizers on shoot total carbo-
hydrates, nitrogen and C/N ratio of Balady mandarin trees during 
2012, 2013 and 2014 seasons.  

Total carbohydrates (%) N (%) C/N ratio No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 
T1 11.16 10.52 11.42 11.04 1.41 1.46 1.50 1.46 7.91 7.21 7.61 7.58 
T2 13.24 12.73 13.63 13.20 1.55 1.62 1.66 1.61 8.54 7.86 8.21 8.20 
T3 12.66 11.98 12.95 12.53 1.49 1.54 1.58 1.54 8.50 7.72 8.20 8.16 
T4 12.59 11.78 12.73 12.37 1.50 1.54 1.56 1.53 8.39 7.65 8.16 8.07 
T5 12.72 11.98 12.91 12.54 1.51 1.56 1.59 1.55 8.43 7.68 8.12 8.08 
T6 12.97 12.56 13.38 12.97 1.52 1.63 1.65 1.60 8.53 7.71 8.11 8.12 
T7 12.89 12.52 13.46 12.96 1.52 1.61 1.64 1.59 8.48 7.78 8.21 8.16 

LSD 
5% 1.03 0.96 1.08  0.07 0.09 0.06  0.38 0.34 0.41  
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3- Yield and its Components: 
Applying the natural (T2) or bio-

fertilizers (T3) singly or as a mixture 
of natural, bio- and mineral NPK fer-
tilizers (T7) to Balady mandarin trees 
showed an increase in the productiv-
ity of trees (Table 5). These fertiliza-
tion 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-

ments, compared to use the natural 
fertilizer (T2). 

The maximum yield compo-
nents were 1.57% of fruit retention, 
360.5 fruits/tree and 51.9 kg/tree av-
eraged 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 stud-
ied 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, num-
ber of fruits and yield/tree, respec-
tively.

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.  

Fruit retention (%) No. fruits/tree Yield/tree (kg) No. 
2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 

T1 1.26 1.18 1.44 1.29 246.6 395.8 273.5 305.3 34.3 52.9 36.5 41.2 
T2 1.62 1.40 1.70 1.57 285.3 470.5 325.8 360.5 44.6 66.0 45.1 51.9 
T3 1.50 1.38 1.67 1.52 276.4 452.4 305.7 344.8 43.2 65.1 43.9 50.7 
T4 1.54 1.40 1.70 1.55 280.2 457.2 328.1 355.2 42.8 66.8 46.2 51.3 
T5 1.38 1.31 1.58 1.42 266.4 424.7 294.4 328.5 39.8 60.1 42.3 47.6 
T6 1.49 1.37 1.65 1.57 210.6 438.2 309.9 339.6 41.8 61.9 43.6 49.1 
T7 1.52 1.35 1.66 1.51 278.9 453.5 305.8 346.1 43.5 65.2 44.5 51.2 

LSD 
5% 0.08 0.06 0.11  18.22 26.68 19.38  2.38 3.56 2.81  

 
4- Fruit Quality: 

The results in Tables (6, 7 and 
8) show that all investigated fertiliza-
tion regimes (T2, T3, T4, T5, T6 and 
T7) improved the fruit quality of Bal-
ady mandarin in terms of increasing 
the fruit weight, pulp %, total soluble 
solids (TSS), TSS/acid ratio and 
sugar and vitamin C contents and de-
creasing the titratable acidity and ni-
trite (NO2) content compared to the 
use of N, P and K in mineral sources. 

Fertilizing Balady mandarin 
trees with NPK as three forms (33% 

mineral, 33% natural and 33% bio-
form) resulted in the best results with 
regard to the fruit quality parameters, 
since such treatment gave the heavi-
est fruit and the highest values of to-
tal soluble solids as well as sugar and 
vitamin C contents and the least juice 
nitrite content.  No significant differ-
ences in the fruit quality parameter 
were recorded due to using fertilizers 
having the three forms, two forms, 
natural form or bio-form. Unfavour-
able effects on the fruit quality pa-
rameters were observed on the trees 
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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, re-
spectively, 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 

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 con-
tents, respectively. However, the de-
crease percentage of juice nitrite was 
(47.08%). Such improvement is very 
important to citrus organic produc-
tion.

 
 

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.  
Fruit weight (g) Fruit pulp (%) TSS (%) No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 

T1 138.22 131.11 133.20 134.18 71.30 70.68 71.53 71.17 11.23 11.33 11.80 11.45 
T2 153.71 138.70 140.53 144.31 73.38 72.50 73.39 73.09 11.68 12.36 12.52 12.19 
T3 153.35 143.18 143.46 146.66 73.65 72.90 73.67 73.41 11.88 12.28 12.41 12.19 
T4 151.83 140.96 141.60 144.30 72.60 71.89 72.83 72.44 11.76 12.02 12.37 12.05 
T5 150.42 142.00 145.83 145.42 72.75 72.00 72.95 72.57 11.67 11.86 12.65 12.06 
T6 154.62 140.60 141.90 145.71 74.52 73.64 74.55 74.17 11.63 12.14 12.68 12.15 
T7 152.80 148.58 143.76 148.38 74.48 73.15 74.10 74.31 11.90 12.23 12.70 12.28 

LSD 
5% 8.36 7.28 6.11  1.92 1.68 1.59  0.39 0.48 0.43  

 

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.  

Titratable acidity (%) TSS/acid ratio Nitrite (ppm) No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 
T1 1.30 1.39 1.35 1.36 8.44 8.15 8.74 8.49 2.92 2.84 2.98 2.91 
T2 1.18 1.23 1.21 1.21 9.89 10.18 10.07 10.05 1.64 1.40 1.68 1.60 
T3 1.16 1.20 1.18 1.18 10.24 10.34 10.33 10.30 1.49 1.43 1.55 1.49 
T4 1.21 1.26 1.25 1.24 9.72 9.82 9.67 9.74 1.93 1.85 1.92 1.90 
T5 1.19 1.23 1.23 1.22 9.81 10.28 9.80 9.96 1.76 1.68 1.83 1.76 
T6 1.15 1.20 1.17 1.17 10.11 10.57 10.38 10.35 1.55 1.56 1.63 1.58 
T7 1.13 1.19 1.15 1.16 10.53 10.67 10.68 10.63 1.53 1.48 1.61 1.54 

LSD 
5% 0.06 0.05 0.08  0.38 0.51 0.59  0.42 0.37 0.35  

 

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.  

Total sugar (%) Reducing sugar (%) V.C. (mg/g) No. 2012 2013 2014 Mean 2012 2013 2014 Mean 2012 2013 2014 Mean 
T1 8.24 8.37 8.46 8.36 3.10 3.36 3.27 3.24 39.35 38.11 37.95 38.44 
T2 8.91 9.03 9.11 9.02 3.38 3.66 3.55 3.53 46.02 44.56 44.38 44.99 
T3 8.88 9.01 9.08 8.99 3.36 3.64 3.53 3.51 44.65 43.29 42.93 43.62 
T4 8.73 8.87 8.93 8.84 3.30 3.59 3.49 3.46 43.81 42.50 42.15 42.82 
T5 8.51 8.65 8.80 8.65 3.28 3.51 3.41 3.40 43.18 41.82 41.48 42.16 
T6 8.58 8.72 8.83 8.71 3.29 3.54 3.46 3.43 45.86 44.53 44.12 44.84 
T7 8.92 9.00 9.09 9.00 3.36 3.63 3.54 3.51 45.80 44.31 43.80 44.64 

LSD 
5% 0.25 0.26 0.30  0.15 0.14 0.12  2.33 2.56 2.98  



Mostafa and Abdel-Rahman 2015 

 41 

Discussion and Conclusion: 
Fertilization is one of the impor-

tant management tools for increasing 
crop production. Nitrogen is a neces-
sary element for chlorophyll, proto-
plasm, protein and nucleic acid syn-
thesis (Nijjar, 1985), so that its appli-
cation 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, carbo-
hydrates 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 com-
pounds (Attia et al., 2002). Major 
compensation to overcome the low 
fertility of soils is to use chemical fer-
tilizers that become an expensive 
item for orchard management and en-
vironment pollution. Using organic 
and bio-fertilizers are considered a 
promising alternative for chemical 
fertilizers, as well as, very safe for 
soil, human, animals and environ-
ment (Verna, 1990; El-Salhy et al., 
2010). Moreover, the organic fertili-
zation has a positive action in in-
creasing 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 ef-
ficiency of macro elements as well as 
its ability to meet some micronutrient 

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 in-
oculants 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 nutri-
ent supply systems. Such inoculants 
may help in increasing crop produc-
tivity by increasing biological N fixa-
tion, availability or uptake of nutrient 
through solubilization or increasing 
absorption, stimulation of the plant 
growth through hormonal action, an-
tibiosis and by decomposition of or-
ganic 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 ef-
fective 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, vola-
tilization and mobility of nutrients. 
These sources, also, improve the soil 
fertility due to their high residual nu-
trient values, enhance the solubility 
of nutrients and increase the activity 
of microorganisms. 

Moreover, natural and bio-
fertilizers improved the nutrient 
status and the total leaf surface area 
of the trees which led to enhance pho-
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tosynthesis and increase synthesis of 
carbohydrates and proteins and con-
sequently enhance cell division and 
enlargement leading to an increase in 
the fruit weight and size. Also, more 
available carbohydrates were pro-
duced and translocated to the fruit 
that advance the fruit maturity and 
improve the fruit chemical attributes. 
In addition, both organic and bio-
fertilizers as well as all combinations 
of fertilization forms caused a sharp 
reduction in the juice nitrite content. 
This may be because the nitrogen that 
is in the mineralization-
immobilization cycle stays longer and 
thus is more slowly available. More-
over, use of organic and biofertilizers 
induced a further reduction in NO3-N 
accumulation in the plant compared 
to the use of mineral nitrogen (El-
Sisy, 2000). In addition, these fertili-
zation treatments for the organic 
farming production are important and 
necessary. 

The beneficial effects of the or-
ganic fertilizers on the growth and 
fruiting of citrus trees were empha-
sized by Ibraheim et al. (1993), Ebra-
him and Mohamed (2000), Wang et 
al. (2000), Srivastava et al. (2002), 
El-Salhy et al. (2002), Wei et al. 
(2002), Ahmed et al. (2007), Abdo 
(2008), El-Salhy et al. (2010), Abdel-
Rahman (2010), Aly et al. (2011), 
Mahmoud (2012) and Ahmed et al. 
(2013). 

In addition, the pormotive ef-
fects of bio-fertilizers were reported 
by Helail and El-Deeb (1993), Attia 
et al. (2002), Hegab et al. (2005), 
Mostafa (2006), El-Salhy et al., 
(2006a,b), Ahmed et al. (2007), Abdo 

(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 as-
pects of citrus trees.  

Therefore, it could be concluded 
that using either natural or bio-
fertilization, 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 pollu-
tion which could be occurred by ex-
cess of chemical fertilizers.  Further-
more, using natural and bio-
fertilization sources improve the soil 
fertility and reduces the added fertil-
izer requirements. Thus, the growers 
are able to produce organic farming 
products. 
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   والحيوي كبديل جزئي للتسميد المعدني علي النمو الخضريالطبيعيتأثيرات التسميد 

 وإثمار أشجار اليوسفي البلدي

  ٢، منتصر محمد علي عبدالرحمن١رأفت أحمد علي مصطفي
   مصر-  جامعة أسيوط – كلية الزراعة –قسم الفاكهة  ١

   مصر-  قنا– جامعة جنوب الوادي – كلية الزراعة –قسم البساتين  ٢

  :الملخص

 ، بمزرعـة  ٢٠١٤ ، ٢٠١٣ ،   ٢٠١٢أجريت هذه الدراسة خالل ثالثة مواسـم متتاليـة          

تأثير االستبدال الجزئي لألسـمدة       مصر، وتهدف إلي دراسة    – قنا   –خاصة تقع في نجع حمادي      

نـة   والحيوية علي الحالة الغذائية وإثمار أشجار اليوسفي البلـدي مقار       الطبيعيةالمعدنية باألسمدة   

.  باألسمدة المعدنية فقـط    (NPK)باستخدام الجرعة السمادية للنيتروجين والفوسفور والبوتاسيوم       

بينما كانت الحيوية   ) طينة المرشحات، صخر الفوسفات والفلسبار     (الطبيعيةحيث أستخدم األسمدة    

  ).النتروبين ، الفوسفورين والبوتاسيوماج(

  :ويمكن تلخيص أهم النتائج كما يلي

زيـادة مؤكـدة فـي    ) الحيـوي  + الطبيعي+ المعدني (سبب التسميد بالخليط الثالثي لألسمدة     -

 وكـذلك نـسبة     (NPK)صفات النمو الخضري ومحتوي األوراق من العناصر الغذائيـة          

الكربوهيدرات ونسبة الكربوهيدرات إلي النيتروجين باألفرع مقارنة باسـتخدام األسـمدة           

  .المعدنية فقط

 أو الحيوية بصورة فردية أو استخدام الخليط الثالثي والثنـائي           الطبيعيةألسمدة  أدي إستخدام ا   -

لألسمدة إلي زيادة مؤكدة في إنتاجية األشجار مقارنة باستخدام الجرعـة الـسمادية فـي               

 .صورة أسمدة معدنية فقط

سبب التسميد بالصورة الثالثية أو الثنائية تحسن واضح في الصفات الثمرية مـع نقـص فـي        -

 .نترات بالعصير مقارنة باستخدام األسمدة المعدنيةكيز التر

 الصفات تحت الدراسة نتيجة التسميد بـأي مـن الـصورة             أغلب ال توجد فروق جوهرية في     -

 .ية أو الثالثيةئان أو الحيوية أو الثالطبيعية

ـ من نتائج هذه الدراسة يمكن التوصية بأفضلية التسميد بالصورة الثالث          ة أو أي صـورة     ي

ية حيث يؤدي ذلك إلي تحسين النمو والحالة الغذائية لألشجار مع إنتاج محـصول عـال ذو                 ثنائ

 الناشئ عن زيادة األسمدة المعدنية وإمكانية        البيئي خصائص ثمرية جيدة فضالً عن تقليل التلوث      

  .اًإنتاج ثمار يوسفي عضوي


