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This study was carried out during two successive seasons (2017 and 2018) on pomegranate ‘Manfalouty 
cv.’, (6 years old). The aim was to evaluate the effect of organic fertilization (compost, poultry manure 
and natural rocks plus bio-fertilizers) alone or in a combination with mineral fertilizers on flowering, 
fruiting, yield, physical and chemical fruit characteristics, photosynthetic pigments and NPK in leaves. 
The selected trees were planted at 3×5 meters apart in sandy soil under drip irrigation system in a 
private farm located at 64 kilometers distance from Cairo Alexandria Desert Road, Egypt. Results 
showed that, using 50% compost + 50% poultry manure + natural rocks plus bio-fertilizers improved 
significantly the fruit set (%),fruit yield as kg/tree, fruit physical properties (weight, length, width and 
volume), edible part %, chlorophyll A & B and carotenes %, marketable fruits %, peel thickness and TSS 
content. While the application of 50% compost plus 50% Mineral fertilizers supplemented with natural 
rocks and bio-fertilizers improved the total and perfect flowers/tree, total sugars %, and nitrogen, 
phosphorus & potassium (%) in leaves. VC (mg/100g) and total anthocyanin in peel (g/100g) can be 
enhanced with 100% Poultry manure + Natural rocks supplemented with bio-fertilizers. It can be 
recommended under the same conditions of the present study that, the application of 50% compost + 
50% poultry manure + natural rocks plus bio-fertilizers for improving yield and producing high-quality 
pomegranate fruits and the highest marketable fruits percentage. 
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INTRODUCTION 

Pomegranate (Punica granatum L.) is one of 
the oldest known fruit species. It has been 
cultivated since ancient times in Egypt and early 
in Greece and Italy (Stover and Mercure, 2007 
and Holland et al., 2009). Due to an increasing 
consumer interest and awareness on the health 
benefits of the fruit, numerous studies have 
reported the content and composition of major 
health and medicinal components in various 
pomegranate fruit cultivars (Elfalleh et al., 2011; 
Lashgarara et al., 2014). The beneficial health 

qualities of pomegranate are attributed to the 
exceptionally high antioxidant capacity that 
strongly correlates with high content and unique 
composition of phenolic compounds (Fischer et 
al., 2011). The total cultivated area of 
pomegranate in Egypt reached 58319 fed., and 
total production is 219663 tons (according to the 
Statistics of the Ministry of Agriculture, 2016). In 
recent years, Egyptian farmers have accepted to 
grow pomegranate after it became one of the 
most important exporting crops. Manfalouty 
pomegranate is considered one of the most 
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important commercial cultivar grown successfully 
in Egypt which is concentrated in Assiut 
Governorate. Recently, pomegranate area 
cultivations are increased due to the cultivation 
expansion in the newly reclaimed lands which 
took more attention not only in one province but 
on the whole country. With increasing the 
importance of pomegranate in exporting, the need 
for good practices to manage pomegranate is 
increased. In Egypt, agriculture is mainly 
dependent on chemical fertilizers. Application of 
such chemical fertilizers to the soil causes some 
problems especially for environmental pollution 
and exportation standards. Irrational use of 
chemical fertilizers and pesticides and 
indiscriminate use of chemical pesticides are the 
most important causes of environmental pollution 
(Macit et al., 2007).  In recent years, a global 
concern about the effects of some modern 
farming activities on the environment of human 
beings has been increased and it has led 
researchers to look further and deeper to 
agricultural activities. In this regard, some believe 
that to achieve these goals; organic farming, food 
production and its trade in the global market 
should be seriously considered (Lashgarara et al., 
2014). 

Organic fertilizers such as compost and 
poultry manure improve the physical, chemical 
and biological properties of all soil types, adjusting 
soil pH, increasing nutrients solubility and 
production of plants. They play significant role in 
maintaining the sustainability of soil and improving 
soil physicochemical properties and micro-fauna 
activity (Hiwale, 2015). Poultry manure contains 
all the essential plant nutrients elements that are 
used by plants and can support crop production 
and enhance the physical and chemical properties 
of the soil. These include nitrogen (N), 
phosphorous (P), potassium (K), calcium (Ca), 
magnesium (Mg), sulphur (S), manganese (Mn), 
copper (Cu), zinc (Zn), chlorine (Cl), boron (B), 
iron (Fe) and molybdenum (Mo). It increases the 
number and diversity of soil microorganisms, 
particularly in sandy conditions. This effect 
enhances crop health by increasing water and 
nutrient availability (Amanullah et al., 2010). The 
importance of application of natural rocks (rock 
phosphate, feldspar and magnetite) may be 
attributed to their release of macro elements 
which make converting them in soluble forms of P, 
K, Ca and Mg in comparison with the compost 
without natural rocks. Also, it is received 
significant interest in the recent years since it is 
natural, inexpensive and available fertilizer 

(Abdellah, 2011). Direct application of rock 
phosphate and potassium or feldspar (rock K) 
materials may be agronomical more useful and 
environmentally more feasible than soluble P and 
K. Rock P and K materials are cheaper sources of 
P and K (Zapata and Roy, 2004). Using feldspar 
and compost in addition to the bio and natural 
fertilizers improve production and fruit quality of 
pomegranate (Abou-Taleb et al., 2011). 
Microorganisms are biological preparations 
containing primarily potent strains in sufficient 
numbers such as Azospirillum spp. (nitrogen 
fixation and biosynthesis of plant growth 
hormones). Azotobacter spp. has the highest 
metabolic rate of any organisms. Bacillus 
megaterium var. phosphaticum is known for its 
ability to solubilize rock P material, improve root 
development and increase the rate of water and 
mineral uptake. These microorganisms have 
definite beneficial roles in the fertility of soil 
rhizosphere and the growth of the plants also 
considered as an important source of macro and 
micronutrients (Ezz et al., 2017).  

Therefore, the main goal of the present study 
was to test the impact of organic fertilizers 
(compost, poultry manure and natural rocks) plus 
bio-fertilizers on fruit productivity and quality and 
leaf chemical composition of pomegranate trees 
grown under new reclaimed lands conditions in 
Egypt. 
 
MATERIALS AND METHODS 

The present investigation was conducted 
during 2017 and 2018 successive seasons. The 
aim of the present study was to study the effect of 
organic and bio-fertilization on growth, flowering 
and fruiting of pomegranate grown in the newly 
reclaimed lands conditions in Egypt. The 
experiment was carried out in a private farm 
located at Cairo- Alexandria Desert Road (about 
64-kilometer distance from Cairo). The selected 
pomegranate trees of Manfalouty cultivar (the 
most distributed and important commercial cultivar 
in Egypt) were about six-years-old originated from 
vegetative propagation by stem leafy cutting. The 
trees were planted at 3×5 meter apart (280 
trees/fed.) in sandy soil, under drip irrigation 
system with the same amount of water (2400 
m3/fed.), 2 drippers/tree and discharge 4 
liters/hour. The experimental trees were subjected 
to the regularly recommended culture practices 
during the two years of the study and were free 
from pathogens. The experiment was set in a 
Complete Randomized Blocks design with nine 
treatments including the control; each treatment 
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was represented by three replicates (one 
tree/each) as a total of twenty-seven trees. The 
experimental soil chemical and physical 
characteristics and water chemical characteristics 
were determined by Soil, Water and 
Environmental Research  Institute,  Agric. Res. 
Center, according to the methods as described by 
Jackson (1973) and were summarized in Tables 
(1, 2 and 3). 
The treatments were arranged as follow: 

1. Control (farm program fertilization). 
2. 100 % Compost + Natural rocks + bio-

fertilizers (100% comp. + N.R. + Bio.). 
3. 50% Compost + Natural rocks + bio-

fertilizers (50% comp. + N.R. + Bio.) 
4. 100% Poultry manure + Natural rocks + 

bio-fertilizers (100% P.M. + N.R. + Bio.). 
5. 50% Poultry manure + Natural rocks + 

bio-fertilizers (50% P.M. + N.R. + Bio.). 
6. 50% Compost + 50% Poultry manure + 

Natural rocks + bio- fertilizers (50% comp. 
+ 50% P.M. + N.R. + Bio.). 

7. 25% Compost + 25% Poultry manure + 
Natural rocks + bio-fertilizers (25% comp. 
+ 25% P.M. + N.R. + Bio.). 

8. 50% compost + 50% Mineral fertilization + 
Natural rocks + bio-fertilizers (50% comp. 
+ 50% M.F. + N.R. + Bio.). 

9. 50% Poultry manure + 50% Mineral 
fertilization + Natural rocks + bio-fertilizers 
(50% P.M. + 50% M.F. + N.R. + Bio.). 

The farm program fertilization used in control was 
67 N – 36 P – 77 K – 15 Mg – 9 Ca – 2 B 
units/fed. These doses were consistent with the 
recommendations of the Department of the Soil 
and Water Research Institute, Agricultural 
Research Center, Giza, Egypt. 
All tested trees (except for the control) were 
annually fertilized with the natural rocks 
[Phosphate rock 20% (0.4 kg), Dolomite rock 10% 
(0.4 kg) and Feldspar rock (Potassium 10 %) 
2.250 kg.] per each tree. The chemical analysis of 
the natural rocks is presented in Table (4). 
All tested trees (except for the control) were 
monthly inoculated with certain Bacteria. At the 
first time, we isolate some bacteria strains from 
the farm of pomegranate soil and it was cultured 
on a suitable media in the Central Laboratory for 
Organic Agriculture and we use it as a supply with 

a suitable amount (about ½ liter/tree/every month) 
to enrich the soil with effective microorganisms 
(Nitrogen fixation bacteria, Phosphate-solubilizing 
bacteria and Phosphate solubilizing bacteria). 
Compost, Poultry manure and Natural rocks were 
annually added in December with the winter 
services, in two ditches (15 cm soil depth and 1m. 
from the tree trunk) at two different directions and 
changed to the other two directions in the next 
year. Chemical and physical characteristics of 
compost and chemical analysis of poultry manure 
were determined by Soil, Water and 
Environmental Research  Institute,  Agric. Res. 
Center, according to the methods as described by 
Jackson (1973) and were summarized in Tables 
(5 and 6).  
Mineral fertilization was annually added in four 
times (January - March – May – July) as 50% of 
full amounts (Ammonium sulfate 20.6% N 400 
g/tree + Potassium Sulfate 200 g/tree). 
The following parameters were measured to 
evaluate the tested treatments:  

Flowering and fruiting characteristics 

Flowering:  
At the time of growth (mid-May), No. of total 

flowers/ tree was recorded. 
No. of hermaphrodite (perfect) flowers and male 
flowers/tree were counted and their percentages 
to the total No. of flowers/tree were calculated. 

Fruit set (%):  
The number of perfect flowers which 

succeeded to set fruits was also counted and 
labeled and fruit set (%) was calculated according 
to the following equation: 
                      No. of developing fruitlets 
Fruit set (%) =  100 ×    ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
                     No. of flowers at full bloom 

Yield (Kg/ tree):  
Pomegranate fruits of the experimental trees 

were harvested in mid-September. Total fruit 

number/tree and Av. fruit weight (g.) were 

recorded. Average total yield/tree was calculated 
as kg/tree as follow:  
     Total yield (Kg ∕ tree) = No. of fruits × average 
of fruit weight (g.) 

Table (1): Chemical characteristics of the tested soil sample collected from the experimental area. 
pH 1:2.5 E.C. 

ds/M 
(1:5) 

      Soluble cations 
      (meq/ 100g soil) 

 Soluble anions  
(meq/ 100g soil) 

Ca++ Mg++ Na+ K+  CO3- HCO3- Cl - SO4- 

7.71 3.03 8.88 7.65 12.8 0.98  - 11.8 14.9 3.6 
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Table (2): Physical characteristics of the tested soil sample collected from the experimental area. 

 
Coarse sand % Fine sand % Silt % Clay % Textural classes 

38.4 43.3 13 5.3 sandy 

 
Table (3): Chemical characteristics of the tested water sample collected from the experimental 

area. 
 

pH 

2.5:1 

E.C. 

ds/M 
(1:5) 

E.C 

ppm 

Soluble cations 
(me/L) 

Soluble anions 
(me/ L) S.A.R 

Ca++ Mg++ Na+ K+ Co3- Hco3- Cl - So4- 

7.12 1.406 900 1.8 0.7 2.5 0.2 - 0.29 4.51 0.4 2.23 

 
Table (4): The chemical analysis for the natural rocks [Feldspar Ore (Potassium Ore), Phosphate 

Ore and Dolomite (Magnesium Ore)]: 
 

 Feldspar Ore     
(20%) 

Phosphate Ore   
(10%) 

Dolomite Ore (10%) 

Item Percentage % Percentage % Percentage % 

from to from to from to 

SiO2 71.4 70.85 14.60 11.73 1.20 0.88 

TiO2 0.02 0.02 0.08 0.03 0.03 0.03 

Al2O3 14.19 14.56 1.15 0.59 0.13 0.25 

FeO3 0.30 0.27 1.35 1.74 0.42 0.18 

MnO 0.01 <0.01 0.05 0.14 <0.01 <0.01 

MgO <0.01 <0.01 2.78 1.39 15.30 17.75 

CaO 0.30 <0.01 43.15 43.60 32.5 31.55 

Na2O 1.36 1.65 0.35 0.28 0.49 0.20 

K2O 10.11 12.05 0.35 0.05 0.06 0.08 

SO3 ----- ----- 0.18 4.15 ------ ------ 

P2O5 0.09 <0.01 1.80 22.51 ------ ------ 

L.O.I 0.83 0.50 15.38 12.66 45.85 46.46 

F ----- ----- 1.09 1.04 ------ ------ 

Total 99.41% 99.90% 99.16% 99.91% 95.98 97.38 

 
Table (5): Physical and Chemical analysis of the used compost: 

Character Value 

Physical properties 

Bulk density ( kg m-3 ) 

Moisture content % 
705 

31.50 

Chemical properties 

pH 

EC  ( ds/ m ) 
Organic matter   % 
Organic carbon  % 

Ash   % 
Total nitrogen  % 

C: N  ratio 

Total phosphorus % 
Total potassium   % 

Available N NH4  ppm 
Available N NO3  ppm 

8.2 
4.75 

30.45 

18.00 

68.50 

1.22 

1 : 14.75 
0.77 
0.86 
256 

142 

 
Table (6): Chemical analysis of the used poultry manure: 

Co Zn Na Fe Cu Mn Mg Ca K P N 

0.34 0.21 1.51 0.4 0.06 0.2 2.98 6.35 12.37 9.11 2.70 
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Fruit quality characteristics:  
A sample of fruits (n=10) of each replicate 

tree was randomly selected for determining the 
following physical and chemical properties:  

Fruit physical properties:  
 Fruit length and width (cm) were measured 

and fruit length/width ratio was calculated. Fruit 
volume (cm3) was measured by water 
displacement using a graduated measuring 
cylinder (ml). Then, selected fruits were peeled by 
hand in the laboratory, then, separately, their rind 
and capillary membranes (non-edible part) and 
weighted, then calculated the aril (edible part) 
weight/fruit by the difference between total fruit 
and non-edible part weights. Edible and non-
edible parts weight /fruit percentage were 
calculated. Peel thickness (mm) (30 fruits/ 
treatment) was determined. Marketable fruits 
percentage: (number of healthy fruits without any 
cracked and sunburned or even diseases injury) 
were counted and their percentages to No. of total 
fruits per tree were calculated. Marketable fruits 
per tree percentage were calculated. 

Fruit juice chemical composition:  
Total soluble solids content (TSS %): was 

measured using an Atago N-20 refractometer at   
20°C. 

Acidity: Neutralizing the acids in a 5 ml juice 
sample with 0.1 NaOH N and phenolphthalein as 
an indicator then expressed in grams of citric acid 
per100 ml juice as described in (A.O.A.C., 1980) 
then, T.S.S./Acid ratio was calculated.  

Vitamin (C): Vitamin C content was 
determined in fruit juice using 2, 6- 
dichlorophenol-indo-phenol blue dye as mg 
ascorbic acid per 100 ml juice. (A.O.A.C., 1980). 

Total sugars: For sugars determination, the 
flesh of each fruit samples was cut into small 
pieces by clean knife and mixed well. Five grams 
of the cut flesh was used for water extracted by 
distilled water according to A.O.A.C. (1980). Total 
sugars were determined calorimetrically using 
phenol and sulphuric acid according to Malik and 
Singh (1980).  

Total anthocyanin (%): in fruit juice and rind 
were measured as described by Hsia et al., 
(1965). 
Tannins content was determined in the juice by 
the method described by (Winton and Winton, 
1945). 

Leaf mineral composition: 
Leaf samples:  

Twenty middle leaves/replicate tree were 
taken during August from the middle leaves of 
terminal sprouted shoots/each-replicate tree. 
Then, leaf samples were washed, air dried at 
70oC till constant weight and grounded. The dried 
leaves and aril samples were digested by 
sulphuric acid and hydrogen peroxide according 
to Evenhuis and Dewaard (1980). 

Nitrogen and phosphorous: were determined 
cholorimetrically according to Evenhuis (1976) 
and Murphy and Riley (1962), respectively.  

Potassium: was measured against a standard 
using flame photometer as described by Jackson 
(1973).  

Leaf Photosynthetic pigments content: 
 Leaf samples consisting of ten middle leaves 

were taken during August from the middle leaves 
of terminal sprouted shoots/each replicate tree 
were collected randomly for determining 
chlorophyll content (A, B and carotene) as SPAD 
Unit using Destructive chlorophyll meters 
according to Monje and Bugbe (1992). 

Statistical analysis:  
The experiments were conducted using the 

Complete Randomized design. The obtained data 
were subjected to analysis of variance (ANOVA) 
according to Snedecor and Cochran (1980). 
Differences between treatments were compared 
using Duncan’s Multiple Range Test (Duncan, 
1955). 
 
RESULTS  

The effect of organic fertilization (compost, 
poultry manure, natural rocks and bio-fertilizers) 
and mineral fertilizers on yield, mineral content 
and fruit quality characteristics of pomegranate 
trees (Manfalouty cv.) were studied in 2017 and 
2018 seasons. The results are presented as 
follow: 

Flowering and fruit set (%): 

Total, perfect and male flowers/tree: 
According to the collected data in Table (7) it 

is appeared that, the maximum No. of total flowers 
(246.7 and 255.7) and perfect (complete) flowers 
percentage/tree (93.23 and 91.17%) have been 
displayed by treatment (50% comp. + 50% M.F. + 
N.R. + Bio) followed by (50% comp. + 50% P.M. + 
N.R. + Bio.) in both studied seasons, respectively. 
However, the last previously mentioned two 
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treatment produced the minimum percentage of 
male flowers (6.77 %) in 1st season and (8.83 %) 
with 50% P.M + 50% M.F + N.R +Bio. in the 
second one. Whereas, the lowest values of total 
flowers/tree and perfect flowers  were recorded by 
treatment (50% comp. + N.R. + Bio.) (118) in first 
season and 145 with control in second season 
and (67.62 and 76.20 %) in both seasons, 
respectively. Several studies indicated that the 
improvement in flowering, resulted by organic 
fertilization, may be attributed to the stimulation 
effect of the absorbed nutrients on photosynthesis 
process which certainly reflected positively on the 
flowering characteristics. Also, the slow release 
nutrients resulted from the biodegradation of 
manure by soil microorganisms could explain the 
present results. However, the enhancement of 
flowering characteristics could be attributed to the 
capability of soil microorganisms to produce 
growth regulators such as auxins, cytokinins and 
gibberellins which had a positive effect on the 
flowering process and nutrients uptake (Hassan et 
al., 2015). Sangeeta et al., (2017) results revealed 
that, 100% RDN through poultry manure recorded 
significantly the highest number of productive 
flowers of pomegranate cv. Super Bhagwa. The 
previous findings by Greeshma et al., (2017) 
proved that, flowering pattern of pomegranate 
trees was significantly influenced by organics and 
bio-inoculants application. The highest number of 
hermaphrodite flowers was observed in treatment 
(50% RD N&P +Organics + Bio-inoculants) and 
treatment (75% RD N & P2O5 + organics). 
According to Shazia (2016) 50% of flowering 
attained within (142.53 days) and duration of fruit 
set (46.47 days) were recorded when plants 
fertilized with 50% of RDF. 

  Fruit set/tree (%): 
It can be also illustrated in Table (7) that, 

application of (50% comp. + 50% P.M. + N.R. + 
Bio.) followed by (100% P.M. + N.R. + Bio.) gave 
the highest values (76.11 and 97.9 %) & (73.64 
and 96.71 %) in both seasons, respectively. While 
the least values (61.90 and 85.39 %).were 
obtained by treatment (50% comp. + N.R. + Bio.), 
in the first and second seasons, respectively. 
These results are in harmony with those obtained 
by Al-Douri (2012) who found that, organic 
fertilizers in pomegranate trees such as manure 
fertilizers as 8kg/tree increased fruit set 
percentage and decreased fruit drop percentage. 
Sangeeta et al., (2017) results revealed that, 
100% of the recommended dose of nitrogen 
through poultry manure recorded significantly the 

highest fruit set percentage of pomegranate cv. 
Super Bhagwa. 

Fruiting and yield: 

 Average fruit weight (g) and fruit yield 
(Kg/tree): 

It is worthy to mention in Table (8) that, when 
pomegranate trees were treated by half 
recommended doses of compost and poultry 
manure supplemented with natural rocks and bio-
fertilizers produced the maximum values of fruit 
weight (606.3 and 619.2 g) and total fruit yield/tree 
(45 and 55 kg/tree) in both seasons, respectively. 
In addition, it can be seen that, the lowest values 
of fruit weight and total fruit yield/tree (453.9 and 
436.7 g) & (33 and 35 kg/tree) were obtained with 
the control in both seasons, respectively. Since 
the organic fertilizers slowly release their 
elements in soil, they gradually affect yield 
Rhizobia has also been shown to produce 
phytohormones like auxins, cytokinins and 
abscisic acid and increase the yield of various 
agricultural crops (Rifat et al., 2008). These 
results agreed with those obtained by Abou-Taleb 
et al., (2011) who proved that, all tested 
treatments of EM on Manfalouty pomegranate had 
a stimulant effect on fruit number per tree as 
compared with the control. A trial was conducted 
by Al-Douri (2012) found that, interaction between 
organic and mineral fertilizers “manure, Boron, 
NPK, ascorbic acid” treatment led to increasing 
number of fruit per tree of pomegranate. 
Moreover, use manure fertilizers as 8 kg/tree, 
results showed that significant incensement of 
fruit weight, arils and juice percentage in 
pomegranate fruits. Mir et al., (2014) mentioned 
that, a good evidence for the importance of using 
the slow release as well as bio-fertilizers to 
increase the efficient use of fertilizers, control the 
release of nutrients to trees and consequently 
improve the soil fertility and tree nutrient status as 
well as produce the high yield with good fruit 
quality. The previous findings by El-Salhy et al., 
(2015) who confirmed that, the maximum 
yield/tree was recorded on the trees that fertilized 
by mineral plus bio and slow release in 
pomegranate trees. The application of organics 
(neem + pongamia cake in 1:1) to supplement 50 
per cent N & P2O5 along with bio-inoculants 
(Trichodermaharzianum and Pseudomonas 
fluorescence) are effective in obtaining higher 
pomegranate yield (Greeshma et al., 2017). 
Olyaie et al., (2017) showed that, bio-fertilizers 
alone had no significant positive effects on fruit 
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characteristics but its combination with other 
organic fertilizers (cow manure, vermicompost, 
and granule humic) improved yield of 
pomegranate and reduced some pomegranate 
disorders. Maximum fruit yield of pomegranate 
was obtained with the application of PM (3.96 kg 
tree−1) followed by FYM (3.86 kg tree−1) (Marathe 
et al., 2017).  

Marketable and un-marketable fruits (%): 
As a general trend in both 2017 and 2018 

seasons, according to the presented data in Table 
(8), all treatments caused a significant increase in 
marketable fruits % of Manfalouty pomegranate 
trees compared with the control. In this respect, 
the highest values have been displayed when the 
trees were subjected to half of the recommended 
doses of compost and poultry manure + N.R. + 
Bio. as they scored (96 and 94 %) in both 
seasons, respectively. On the other hand, the 
lowest values were recorded with control 
treatment (70.33 and 64 %). The reverse was 
noticed for non-marketable %, when the above-
mentioned treatments (half doses of comp. and 
P.M. supplemented with N.R and Bio.) produced 
the least value of non-marketable fruits (4.00, 6.00 
%), while the highest values (29.67 and 36.00%) 
were produced with the control (farm program 

fertilization). This was true in both studied 
seasons. Pomegranates are especially sensitive 
to the sun because they are terminal-bearing 
plants (Radunic et al., 2015). Fruit cracking is a 
serious malady in pomegranate especially under 
arid conditions of dry zones. Fruit cracking 
(splitting) and fruit peel browning (sunburn) are 
physiological disorders which considered limiting 
factors for continuous expansion of pomegranate 
in Egypt, where the growers lose most of their 
profit due to this problem. The cracked fruits 
substantially lose their marketing values and 
become easily susceptible to various types of 
pests and fungus attack. Such fruits couldn’t be 
stored or exported (Abou-Taleb et al., 2011; 
Radunic et al., 2015). Various factors are 
responsible for fruit cracking which include 
fluctuation in soil moisture regimes, climate, tree 
nutrition and cultivars (Kumar et al., 2010). These 
results are in harmony with those obtained by 
Olyaie et al., (2017) they reported that, 
pomegranate trees treated with combination of 
organic and bio-fertilizers reduced fruit cracking 
and infestation of pomegranate by fruit moth. Al-
Douri (2012) concluded that, using manure 
fertilizers as 8 kg/tree showed significant 
decrease in fruits cracking percentage.  

 
Table (7): Effect of organic, bio and mineral fertilization on flowering and fruit set (%) of 

Manfalouty pomegranate trees in 2017 and 2018 seasons. 

Treatments 

Total flowers 
/tree 

Perfect flowers 
 (%) 

Male flowers 
(%) 

Fruit set 
 (%) 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 168.3de 145.0f 77.24f 80.48e 22.76c 19.52b 68.89c 95.26cd 

100% comp. + N.R. + 
Bio. 

161.7e 183.0e 78.35e 85.41d 21.65d 23.80a 63.82d 96.35bc 

50% comp. + N.R. + Bio. 118.0f 150.0f 67.62h 76.20f 21.58d 14.59c 61.90d 85.39e 

100% P.M. + N.R. + Bio. 230.0b 228.0c 81.17d 87.72c 18.83e 12.28d 73.64ab 96.71b 

50% P.M. + N.R. + Bio. 173.0d 199.7d 72.66g 88.63b 27.34b 11.37e 70.60bc 96.47bc 

50% comp. + 50% P.M. 
+ N.R. + Bio. 

231.7b 241.3b 89.57b 90.76a 11.86f 9.24f 76.11a 97.90a 

25% comp. + 25% P.M. 
+ N.R. + Bio. 

226.7b 238.3b 78.42e 88.00bc 32.38a 12.00d 64.78d 95.69b-d 

50% comp. + 50% M.F. 
+ N.R. + Bio. 

246.7a 255.7a 93.23a 91.17a 6.77h 9.39f 71.27bc 95.81b-d 

50% P.M. + 50% M.F. + 
N.R. + Bio. 

191.7c 230.0c 88.14c 90.61a 10.43g 8.83f 72.42b 94.89d 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test. 
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Table (8): Effect of organic, bio and mineral fertilization on Average fruit weight (g), fruit yield 
(Kg/tree), marketable and non-marketable fruits (%) of Manfalouty pomegranate trees in 2017 and 

2018 seasons. 

Treatments 

Aver. Fruit 
weight (g) 

Fruit yield 
(Kg/tree) 

Marketable fruits 
(%) 

Non-marketable 
fruits (%) 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 453.9h 436.7f 33.00e 35.00h 70.33g 64.00f 29.67a 36.00a 

100% comp. + N.R. + Bio. 526.0d 434.2f 35.00d 37.00g 84.00ef 80.00e 16.00bc 20.00c 

50% comp. + N.R. + Bio. 478.9f 508.3d 36.00d 40.00f 85.33c-e 84.00cd 14.67c-e 16.00d 

100% P.M. + N.R. + Bio. 525.6d 610.8b 38.00c 42.00d 87.33c 84.67cd 12.67e 15.33de 

50% P.M. + N.R. + Bio. 465.6g 495.8e 45.00a 54.50a 82.33f 78.00e 17.67b 22.00b 

50% comp. + 50% P.M. + 
N.R. + Bio. 

606.3a 619.2a 45.00a 55.00a 96.00a 94.00a 4.00g 6.00g 

25% comp. + 25% P.M. + 
N.R. + Bio. 

551.6c 602.5c 39.00c 45.00e 90.33b 89.00b 9.67f 11.00f 

50% comp. + 50% M.F. + 
N.R. + Bio. 

568.3b 511.7d 41.00b 50.00c 87.00cd 86.33c 13.00de 13.67e 

50% P.M. + 50% M.F. + N.R. 
+ Bio. 

508.6e 610.8b 42.00b 52.00b 85.00de 83.67d 15.00cd 16.33d 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test 

Fruit quality characteristics:  
Fruit physical properties: 
Fruit length (cm), width (cm), length/width ratio 
and volume (cm3): 

Results detected in Table (9) showed that, 
fruit length (cm), fruit width (cm) and fruit volume 
(cm3) were affected significantly by treatments 
(50% comp. + 50% P.M + N.R. + Bio.) in both 
seasons, respectively. On the other hand, when 
compost was decreased to 50% dose it produced 
the shortest fruits (10.47 and 10.50 cm). As a 
general trend, all treatments increased fruit 
volume as compared with farm program 
fertilization (control). Tabulated data in Table (9) 
also showed that, the least values of fruit volume 
were obtained by control treatment (450 and 425 
cm3) in both seasons, respectively. Rhizobia have 
also been shown to produce phytohormones like 
auxins, cytokines and abscisic acid and improve 
the yield quality of various agricultural crops (Rifat 
et al., 2008). According to (Aseri et al., 2008; 
Abdellah, 2011), the use of bio-fertilizers 
significantly increased pomegranate fruit quality 
parameters as fruit weight, length and width. 
Abou-Taleb et al., (2011) declared that, 
application of EM had a positive effect on fruit 
width of Manfalouty pomegranate trees. There is 
increasing evidence that EM can increase the 
microbial balance and diversity of agriculture soils 
and improve soil quality, yield and quality of crops 
(Lee and Cho, 2010). Olyaie et al., (2017) bring to 
light that, pomegranate trees treated with 

combination of organic and bio-fertilizers had a 
great volume of pomegranate fruits than plants 
treated with organic fertilizers individually. 

Fruit edible and non-edible parts (%) and peel 
thickness (cm): 

According to the collected data in Table (10), 
application of 50 % poultry manure or us both of 
compost and poultry manure as 50% of each one 
and supplemented with N.R. + Bio. increased fruit 
edible part (%) in both seasons (57.72 and 56.28)  
and (59.3 and 56.29%), respectively. And peel 
thickness as they recorded with the second one 
(0.667 and 0.843 cm) but decreased non-edible 
part (%) which includes rind and capillary 
membrane as it valued 40.70 and 43.72 (%) in 
2017 and 2018 seasons. The positive effect of 
applying microorganisms to Feldspar could be 
due to activating photosynthesis process through 
enhancing the release of Co2, promoting the 
uptake of various nutrients through modifying soil 
pH towards acidity medium which reflected on 
yield and its components and fruit quality (Abd El-
Wahab et al., 2008). The microorganisms in bio-
fertilizers restore the soil's natural nutrient cycle 
and build soil organic matter. Through the use of 
bio-fertilizers, healthy plants can be grown, while 
enhancing the sustainability and the health of the 
soil. Therefore, they are extremely advantageous 
in enriching soil fertility and fulfilling plant nutrient 
requirements by supplying the organic nutrients 
through microorganism and their by-products 
(Vessey, 2003). Microbial fertilizer is one way to 
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increase yield and quality of crops without a large 
investment of money and labour. This could be 
possible due to increased nutrients uptake and 
better translocation of nutrients  (Abou-Taleb et 

al., 2011) on pomegranate they recorded that 
feldspar supplemented with yeast had positive 
effect on pomegranate fruit edible part;  
  

 
Table (9): Effect of organic, bio and mineral fertilization on fruit physical properties (length (cm), 
width (cm), length/width ratio and volume (cm3)) of Manfalouty pomegranate trees in 2017 and 

2018 seasons. 

Treatments 

Fruit length 
(cm) 

Fruit width 
(cm) 

Fruit length/width 
ratio 

Fruit volume 
(cm3) 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 10.63de 10.67c 9.67e 9.60f 1.103ab 1.110ab 450.0f 425.0g 

100% comp. + N.R. + 
Bio. 

11.33b 11.32b 10.47b 10.17de 1.120a 1.143a 550.0b 533.3d 

50% comp. + N.R. + Bio. 10.47e 10.50c 9.90d 9.90e 1.060ab 1.063b 483.3h 500.0f 

100% P.M. + N.R. + Bio. 11.53ab 11.60a 10.83a 10.82ab 1.047b 1.043b 513.3d 506.7e 

50% P.M. + N.R. + Bio. 10.73d 10.63c 10.27bc 10.47cd 1.063ab 1.107ab 531.1c 466.7c 

50% comp. + 50% P.M. + 
N.R. + Bio. 

11.67a 11.63a 10.83a 11.03a 1.047b 1.047b 555.4a 633.3a 

25% comp. + 25% P.M. + 
N.R. + Bio. 

10.97c 11.37b 10.20c 10.20de 1.117a 1.067b 488.9g 601.7b 

50% comp. + 50% M.F. + 
N.R. + Bio. 

11.40b 11.67a 10.23bc 10.65bc 1.070ab 1.067b 507.7e 566.7c 

50% P.M. + 50% M.F. + 
N.R. + Bio. 

10.67de 11.37b 9.97d 10.76a-c 1.070ab 1.057b 482.0h 566.7c 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test. 

 
Table (10): Effect of organic, bio and mineral fertilization on fruit physical properties (fruit edible 
part, non-edible part (%) and peel thickness (cm)) of Manfalouty pomegranate trees in 2017 and 

2018 seasons. 

      Treatments 

*Fruit (edible part) 
(%) 

 **Fruit (non-edible part) 
(%) 

Peel thickness (cm) 

2017 2018 2017 2018 2017 2018 

Control 48.66d 50.51c 51.34a 49.49a 0.500c 0.607d 

100% comp. + N.R. + Bio. 51.35c 52.33bc 48.64b 47.77b 0.530bc 0.420e 

50% comp. + N.R. + Bio. 52.99c 53.89b 47.01b 46.11c 0.517bc 0.660cd 

100% P.M. + N.R. + Bio. 53.39c 53.05b 46.60c 46.95c 0.570b 0.637d 

50% P.M. + N.R. + Bio. 57.72ab 56.28a 42.25f 43.70e 0.533bc 0.787ab 

50% comp. + 50% P.M. + N.R. 
+ Bio. 

59.30a 56.29a 40.70g 43.72e 0.667a 0.843a 

25% comp. + 25% P.M. + N.R. 
+ Bio. 

55.85b 54.43ab 44.15d 45.56d 0.540bc 0.857a 

50% comp. + 50% M.F. + N.R. 
+ Bio. 

55.96b 54.15b 44.04d 45.85d 0.530bc 0.667cd 

50% P.M. + 50% M.F. + N.R. + 
Bio. 

56.35b 53.34b 43.65e 46.66d 0.540bc 0.737bc 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test.    *Aril       **Rind and capillary membrane
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however, when Feldspar was applied solely it 
increased non-edible part in the fruit. the minimum 
values fruit edible part (aril) resulted from foliar 
spraying with potassium chloride (KCl) at 0.5% + 
potassium sulphate (3/4 dose) as soil application 
as well as juice percentage. While, the above 
mentioned treatment produced fruits with the 
thickest rind and had the highest non-edible parts 
(%). Borochov et al., (2013) focused on the edible 
part of the fruit especially the aril in pomegranate. 

Fruit juice chemical content: 

Total sugars (%), TSS (%), acidity (%) and 
TSS/acidity ratio: 

A shown in Table (11), total sugars (%) 
was affected significantly by organic and mineral 
treatments in the two seasons. 50% comp. + 50% 
M.F. + N.R. + Bio. scored the maximum values of 
total sugars (10.59 and 10.74 %). When mineral 
fertilizers (M.F.) replaced by poultry manure 
(P.M.) in the same previous treatment expressed 
the richest fruits of TSS (19.57 and 20.50 %). The 
analysis of variance in Table (11) also 
corroborated that, treatment (50% comp. + 50% 
M.F. + N.R. + Bio) in first season caused a 
significant increase in fruit acidity (1.167 %) as 
well as the control (1.033 %) in the second 
season. On the other hand, the minimum values 
of fruits acidity were recorded in treatment (50% 
P.M. + N.R. + Bio.) (0.691 and 0.653 %) in both 
seasons, respectively. Regards to T.S.S./acidity 

ratio treatment (50% P.M. + N.R. + Bio.) 
surpassed other treatments (27.33 and 30.78) in 
both studied seasons, respectively. Generally, the 
control (farm program fertilizers) recorded the 
minimum values of total sugars (%) and TSS (%) 
in both seasons as well as TSS/acidity ratio in 2nd 
season. The previous results were in harmony 
with Eman, (2006) who proved that, microbial bio-
fertilizers significantly improved TSS % of 
pomegranate fruit juice at harvest time. Abou-
Taleb et al., (2011) on Manfalouty pomegranate 
demonstrated that, the maximum values of TSS 
were obtained with those plants receiving bio-
fertilizer in complex potassium form followed by 
mineral rocks form (Feldspar) and supplemented 
with yeast or yeast + EM. Our results agreed with 
those obtained by Al-Douri (2012) he figures out 
that, manure fertilizer (8 kg/tree) led to a 
significant increment in juice total acidity and 
TSS/Acidity ratio. Kashyap et al., (2012) observed 
that, application of N and K at an optimum level of 
500 g per plant per year of each was found to be 
superior as compared to other treatments for 
increase juice total acidity. The application of 
chemical fertilizers along with organic sources of 
nutrient plus Bio brought changes in chemical 
composition of pomegranate fruits, significantly 
improved the fruit quality in terms of increasing 
total sugar compared to use the RDN as release 
mineral-N source.  

Table (11): Effect of organic, bio and mineral fertilization on fruit juice chemical contents (Total 
sugars, TSS, Acidity and TSS/Acidity ratio) of Manfalouty pomegranate trees in 2017 and 2018 

seasons. 

Treatments 
Total sugars % TSS (%) Acidity % TSS/acidity ratio 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 7.01f 6.99f 18.23d 17.20f 0.962c 1.033a 18.99e 16.68g 

100% comp. + N.R. + Bio. 9.02b 9.01c 18.47cd 18.73e 0.711h 0.770de 26.00ab 24.46c 

50% comp. + N.R. + Bio. 8.28cd 8.25d 18.97b 19.67bc 0.917d 0.890b 20.67d 22.10de 

100% P.M. + N.R. + Bio. 7.44ef 7.65e 18.50cd 19.57bc 0.729g 0.720ef 25.38b 27.18b 

50% P.M. + N.R. + Bio. 9.16b 9.45b 18.80bc 20.07ab 0.691i 0.653f 27.23a 30.78a 

50% comp. + 50% P.M. + N.R. + 
Bio. 

7.99de 8.45d 19.57a 20.50a 0.851f 0.807cd 23.00c 25.41c 

25% comp. + 25% P.M. + N.R. + 
Bio. 

8.76bc 9.08c 18.27d 19.37cd 0.889e 0.867bc 20.55d 22.38d 

50% comp. + 50% M.F. + N.R. + Bio. 10.59a 10.74a 18.97b 19.87bc 1.167a 0.937b 16.27f 21.23ef 

50% P.M. + 50% M.F. + N.R. + Bio. 8.86bc 8.90c 18.20d 18.83de 1.075b 0.920b 16.94f 20.55f 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test.    
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Moreover, acidity percentage of pomegranate 
juice was maximum with treatment 50% RDF + 
Azotobacter + Azospirillum + PSB. (El-Salhy et 
al., 2015 and Shazia, 2016). All of the organic 
manuring treatments resulted in improved fruit 
quality characteristics viz. TSS/acidity ratio of 
pomegranate fruits as compared to inorganic 
fertilizers (Marathe et al., 2017). 

Total anthocyanin in aril and peel (g/100g), 
vitamin C (mg/ 100g) and tannins (%): 

Fertilization is a vital input in fruit production to 
determine yield, size and high- quality fruits.  Data 
presented in Table (12) cleared that, generally 
(100% comp. + N.R. + Bio.) treatment enhanced 
total anthocyanin in aril (5.36 and 5.53 g/100g). 
Full dose of poultry manure was effective in 
increasing total anthocyanin in peel (2.53 and 
2.97 g/100g) in 2017 and 2018 seasons. Vitamin 
C reached the maximum values (24.63 and 25.79 
mg/100g) when used the same treatment. 50% 
comp. + 50% M.F. + N.R. + Bio. treatment 
increased tannins concentration in aril as it 
recorded (0.509 and 0.527 %). Reversely, the 
minimum rates of total anthocyanin in aril and peel 
(2nd season) and tannins (both seasons) were 
recorded with the control treatment. While, 50% 
compost + N.R +Bio. gave the lowest total 

anthocyanin in peel (1.61 g/100g) in first season, 
while, 25% comp. + 25% P.M. + N.R. + Bio. 
treatment produced the poorest fruits in vitamin C 
content. The pomegranate industry demands 
intensely red fruit with high antioxidant content. 
Pomegranate (Manfalouty cv.) rind total 
anthocyanin increased when bio-fertilizers were 
applied (Abou-Taleb et al., 2011). Microbial bio-
fertilizers significantly improved the anthocyanin 
content of pomegranate fruit juice at harvest time 
(Eman, 2006). The results of Al-Douri (2012) 
figure out that, manure fertilizer led to a significant 
increment in juice content of anthocyanin. The 
anthocyanins of pomegranate peel were 
investigated by several studies (Zhao, 2013). Gill 
et al., (2013) proved that, fertilize Wonderful 
pomegranate with 300g N + 100g P2O + 100g 
K2O/tree enhanced anthocyanins in the juice and 
fruit peel. Treatment (75% of recommended 
mineral fertilizers dose plus microbial fertilizers) 
significantly improved vitamin C content of fruit 
juice without significant difference in comparison 
with control (Eman, 2006).  Moreover in a trial by 
Abou-Taleb et al., (2011), the maximum values of  
vitamin C was obtained with that plants received 
bio-fertilizer in complex potassium form followed 
by mineral rocks form (Feldspar) and 
supplemented with yeast or yeast + EM.  

 

Table (12): Effect of organic, bio and mineral fertilization on fruit juice chemical content (total 
anthocyanin in arils, total anthocyanin in peel, Vitamin C and tannins) of Manfalouty pomegranate 

trees in 2017 and 2018 seasons. 

Treatments 

Total 
anthocyanin in 

aril (g/100g) 

Total 
anthocyanin in 
peel (g/100g) 

Vitamin C mg/ 
100g 

Tannins (%) 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 3.03f 1.90g 2.31b 1.77e 19.77d 19.08e 0.322g 0.387e 

100% comp. + N.R. + Bio. 5.36a 5.53a 1.87cd 2.17c 23.06b 24.63b 0.361ef 0.400de 

50% comp. + N.R. + Bio. 4.61c 5.10b 1.61e 1.93d 21.35c 21.15c 0.424c 0.443c 

100% P.M. + N.R. + Bio. 3.51e 4.03d 2.53a 2.97a 24.63a 25.79a 0.369de 0.400de 

50% P.M. + N.R. + Bio. 3.18f 3.70e 1.61e 2.53b 20.16d 20.84cd 0.432c 0.443c 

50% comp. + 50% P.M. + 
N.R. + Bio. 

1.10g 2.40f 2.04c 3.00a 18.31e 20.50d 0.350f 0.397de 

25% comp. + 25% P.M. + 
N.R. + Bio. 

3.42e 3.90de 1.76de 2.67b 16.55f 18.20f 0.468b 0.493b 

50% comp. + 50% M.F. + 
N.R. + Bio. 

4.90b 5.70a 2.03c 2.87a 23.58b 25.39a 0.509a 0.527a 

50% P.M. + 50% M.F. + 
N.R. + Bio. 

4.03d 4.87c 1.81d 2.17c 17.35f 19.15e 0.385d 0.410d 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test. 
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El-Salhy et al., (2015) found out that, fertilization 
of pomegranate cv. Manfalouty with the slow 
release dose, (mineral plus bio) or (mineral plus 
bio and slow release) significantly improved 
vitamin C compared to use the RDN as release 
mineral-N source. Eman (2006) declared that, 
75% of recommended mineral fertilizers dose plus 
microbial fertilizers) treatment significantly 
decreased tannins % of fruit juice without 
significant difference in comparison with control.  
Abou-Taleb et al., (2011) showed  that, the 
maximum values of tannins in fruit juice were 
recorded with mineral K- fertilizer source (Kcl) + 
Kso4 (3/4 dose). Fertilization of pomegranate with 
combination of mineral plus bio and slow release, 
significantly decreasing tannin content compared 
to use the RDN as release mineral-N source (El-
Salhy et al., 2015). 

leaf chemical content: 

Chlorophyll A, B and Carotenes:  
Data onto studying the effect of organic and 

bio-fertilizers on chlorophyll A, B and carotenes of 
Manfalouty pomegranate leaf are listed in Table 
(13).  Application of half recommended doses of 
compost and poultry manure + N.R. + Bio. can 
increase the amount of chlorophyll A and B 
compared with other treatments. Regarding 
amount of carotenes, results of the present 
investigation showed that the differences were not 
big enough to be significant between most 
treatments, whereas the values reached the 
maximum rates when 50% comp. + 50% P.M. + 
N.R. + Bio. treatment was added. On the other 
side, 50% P.M. + N.R. + Bio. for chlorophyll A and 
chlorophyll  B and 25% comp. + 25% P.M. + N.R. 
+ Bio. for carotenes scored the minimum values. 
This was true in both 2017 and 2018 seasons. 
These results were in harmony with (Cakmakc, 
2005a, 2005b) they proved that, plant growth 
benefits due to the addition of PGPR include 
increases in chlorophyll content.  Eman (2006) 
found that, leaf chlorophyll of treated 
pomegranate trees with microbial fertilization 
significantly increased compared with un-
inoculated control trees. Moawad et al., (2014) 
proved that, fertilize Wonderful pomegranate with 
300g N + 100g P2O + 100g K2O/tree enhance 
chlorophylls a & b, total chlorophylls, total 
carotenoids. Using a mixture of organic N and 
rocky PK materials combined with bio-NPK 
mixture improved nutritional status of leaf total 

chlorophyll of young Wonderful pomegranate 
trees (Baiea et al., 2017). Using compost as 
organic fertilization under subsurface drip 
irrigation gave the highest, leaf chlorophyll of 
pomegranate fruit trees (El-Desouky and Abd El- 
Hamied, 2017). 

Leaf minerals content: 
Tabulated data in Table (14) explained that, 

generally all treatments caused a significant 
increase in leaf N, P and K contents of Manfalouty 
pomegranate trees compared with the control. In 
this respect, values ranged from (1.66 and 1.61%) 
for N, (0.257 and 0.323 %) for P and (1.08 and 
1.12 %) for K in the 25% comp. + 25% P.M. + 
N.R. + Bio. treatment to reach (2.87 and 3.14 %) 
for N, (0.818 and 0.750%)  for P and (1.38 and 
1.47 %) for K with (50% comp. + 50% M.F. + N.R. 
+ Bio.) treatment. This was true in both studied 
seasons. Feldspars are natural mineral rocks that 
contain most of the K. Plants cannot use the K in 
this crystalline-insoluble form. Over long periods 
of time, these minerals weather (break down) and 
K is released (Abdellah, 2011) on pomegranate. 
This process, however, is too slow to supply the 
full K needs of field crops. The positive effect of 
applying bio and organic to Feldspar in our study 
is one way to change K in the Feldspar to be 
available to the plant and help to increase the 
absorption of other nutrients. Aseri et al., (2008) 
found that the use of bio-fertilizers enhanced the 
rhizosphere microbial activity and concentration of 
various nutrients in pomegranate leaves. 
Obtained results may be due to the increase of 
enzymatic activities which effect on absorption of 
mineral nutrients by plant and in turn increase its 
concentration in plant parts. Similar results were 
recorded by (Habib et al., 2011). This increment in 
nutrients content may be due to the action of bio-
fertilizers that converts gaseous atmospheric 
nitrogen to available form for plants. The 
mechanism for mineral phosphate solubilization is 
the production of organic acids and acid 
phosphates play a major role in the mineralization 
of organic phosphorus in soil (Hilda and 
Reynaldo, 1999). Aseri et al., (2008) evidence 
that, the use of bio-fertilizers enhanced the 
rhizosphere microbial activity and concentration of 
various nutrients in pomegranate. EM showed a 
higher improvement in leaves K content in 
pomegranate (Abou-Taleb et al., 2011). 
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Table (13): Effect of organic, bio and mineral fertilization on chlorophyll A, chlorophyll B and 
carotenes of Manfalouty pomegranate trees in 2017 and 2018 seasons. 

Treatments 
Chlorophyll A Chlorophyll B Carotenes 

2017 2018 2017 2018 2017 2018 

Control 1.060de 1.070e 0.823ab 0.813cd 0.847ab 0.837ab 

100% comp. + N.R. + Bio. 1.120d 1.157cd 0.953a 1.033a 0.863a 0.877ab 

50% comp. + N.R. + Bio. 1.033de 1.133d 0.850ab 0.907bc 0.707c 0.780ab 

100% P.M. + N.R. + Bio. 1.247bc 1.233b 0.653cd 0.803d 0.770bc 0.790ab 

50% P.M. + N.R. + Bio. 0.977e 1.063e 0.627d 0.763d 0.790ab 0.820ab 

50% comp. + 50% P.M. + 
N.R. + Bio. 

1.423a 1.343a 0.967a 1.033a 0.857a 0.900a 

25% comp. + 25% P.M. + 
N.R. + Bio. 

1.130cd 1.197bc 0.793bc 0.857cd 0.707c 0.767b 

50% comp. + 50% M.F. + 
N.R. + Bio. 

1.080de 1.227b 0.843ab 0.960ab 0.813ab 0.857ab 

50% P.M. + 50% M.F. + 
N.R. + Bio. 

1.260b 1.367a 0.823ab 0.970ab 0.840ab 0.887ab 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test. 

 
Table (14): Effect of organic, bio and mineral fertilization on nutrient content in leaves (N, P and K) 

of Manfalouty pomegranate trees in 2017 and 2018 seasons. 
 

Treatments 
N% in leaves P% in leaves K % in leaves 

2017 2018 2017 2018 2017 2018 

Control 1.88de 1.82ef 0.277c 0.380cd 1.11b 1.24bc 

100% comp. + N.R. + Bio. 2.38b 2.42bc 0.420c 0.500b 1.16b 1.33ab 

50% comp. + N.R. + Bio. 1.99d 2.52bc 0.374c 0.430b-d 1.14b 1.26bc 

100% P.M. + N.R. + Bio. 2.32bc 2.22cd 0.403c 0.463bc 1.15b 1.28bc 

50% P.M. + N.R. + Bio. 1.70e 2.08de 0.261c 0.323d 1.10b 1.20bc 

50% comp. + 50% P.M. + N.R. 
+ Bio. 

2.10cd 2.22cd 0.374c 0.440bc 1.14b 1.28bc 

25% comp. + 25% P.M. + N.R. 
+ Bio. 

1.66e 1.61f 0.257c 0.323d 1.08b 1.12c 

50% comp. + 50% M.F. + N.R. 
+ Bio. 

2.87a 3.14a 0.818a 0.750a 1.38a 1.47a 

50% P.M. + 50% M.F. + N.R. + 
Bio. 

2.43b 2.67b 0.608b 0.517b 1.20b 1.37ab 

Means in each season having the same letter/s are not significantly different at 5% level using Duncan’s Multiple 
Range Test.

CONCLUSION 
Bio-fertilizers and organic application have 

great impact on agriculture and also to control the 
environmental pollution, soil health improvement. 
Thus, using a mixture of compost and poultry 
manure plus natural rocks and microorganisms 
which active in nitrogen fixation, hormonal and 
enzyme production can partially meet the nutrient 
requirements of pomegranate production. It can 
be concluded from the present study that, 
application of a half recommended doses of 

compost plus poultry manure to enhancement 
fruits set and fruit yield/tree, fruit physical 
properties, edible part %, chlorophyll A&B and 
carotenes, marketable fruits % (healthy fruits 
without any cracked and sunburned or even 
diseases injury), fruit edible part (%), peel 
thickness and TSS content. While the application 
of 50% compost plus 50% mineral fertilizers and 
supplemented with natural rocks and bio-
fertilizers can improve total and perfect flowers, 
total sugar, chlorophyll A, B and carotene, 
nitrogen, phosphorus and potassium in leaves. 
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