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Enhancing Williams Banana Cropping by
Using Some Organic Fertilization Treatments
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Abstract: This investigation was carried out at a private orchard in El-Bostan district, Cairo Alexandria desert
road, Behera Govemnorate on Williams banana plants (Musa cavendishii L.) during the two successive seasons
2008 and 2009. The experimental site represents newly reclaimed sandy soil irrigated by drip irrigation system.
The mvestigation aimed to estimate the response of Williams banana to organic fertilizers at three doses i.e.
low, medium and high rates versus mineral recommended dose. The three doses used alone or with effective
microorgamsms (EM). The obtained results cleared that organic fertilization with medium or high dose 1.0 fold
(400 N + 250 P + 900 K g /plant) or 1.5 fold (600 N + 375 P + 1350 K g /plant) of recommended mineral dose
enhanced the most studied characters, even EM added or not. Using organic fertilizers at 1.5 fold of
recommended chemical dose improved the banana bunch weight and the most of fruit quality. Moreover,
continuous addition of organic fertilizers (accumulation effect) was superior to that fertilized once. Also,
Williams banana fruit chemical properties were affected by organic fertilization treatments comparing with
control. On the other hand, results of control plants (that received the recommended mineral dose) were better
than plants received half strength of organic matter. Whereas the lowest values of nitrate residues were gained

from compost treatments and it decreased with continuous adding of organic fertilizers.
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INTRODUCTION

Banana and plantains (Musa cavendishii Lamb.) are
today grown in many regicns and constitute the 4* largest
fruit crop of the world, following grapes, citrus and apple.
In Egypt, the total area of banana increased to 55000
feddan in 2009 season produced 1,100,000 tons with
average of 20 tons/feddan according to the latest
statistics of FAO [1].

Williams banana 1s cultivated successfully in newly
reclaimed soils because of its excellent performance, the
large bunch with longer fingers, the excellent taste and
high tolerance to transportation. Musa plants require
range of plant nutrients in high amounts to maintain high
production of good quality fruits [2].

A combination of mineral and organic fertilizers is
necessary to sustain and improve crop production on
depleted soils [3,4]. Because the organic fertilizer is
usually generated internally within a farming system, the
total amount of soil nutrients does not increase unless
external resources are brought in [5]. Chemical fertilization
and irrigation practices carry substantial environmental

risk. Nitrate pollution and there also concern that high
nitrate contents poses health risk to consumers [6].
Consequently, it has drawn the attention of researchers
and banana growers to use the organic and bio fertilizers
as well as would safe for human, animals and
environment. Thus, it’s using avoided this pollution and
induced the costs of fertilization [7,8].

Microbial way of organic

farmers and it is able to increase yield and quality of

fertilizer 1s one

crops without a large nvestment of money and labor
[9]. EM 1s microbial fertilizers, created m Japan over
25 years ago in University of Ryukyus in Okinawa and
marketed by EMRO (EM Research Orgamzation).
The basic purpose of EM is the restoration of healthy
ecosystemn 1n both soil and water by using three major
genera of microorganisms which are found in nature:
phototrophic bacteria (Rhodopseudomonas), lactic acid
bacteria (Lactobacillus) and yeast (Saccharomyces). EM
contains Lactobacillus plantarum, Lactobacillus casei,
Lactobacillus  fermentum, Lactobacillus delbrueckii,
Saccharomyces  cerevisiae
palustris [10].

and Rhodopseudomonas
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Organic N with mineral source was greatly
responsible for enhancing fruit finger and pulp weight
and yield of banana [11-19]. Also, it mcreased banana
vield and fruit physical and chemical characters [20].
The application of FYM with mineral NPK gave highest
(TSS and total

sugar) of banana compared to using mineral source

bunch and fruit chemical properties

only [18, 21-23]. Fruit physical parameters (hand and
finger weight, finger number/bunch and pulp/peel ratio)
and yield also improved effectively in banana plants
treated with compost [24-26]. Moreover, bunch weight
of organic fertilized banana was increased in plants
which inoculated by Azospirillium as compared with
the unfertilized one [27-31]. Nitrate 1s easily formed from
muneral mtrogen fertilization but it 1s slowly formed from
organic fertilizers [32].

The purpose of this study is to determine the
efficiency and optimal dose of organic fertilizers and
natural rocks providing nutrient requirements of banana
plants. Also, is to enhancing banana fruit quality by using
biofertilizers treatments. Finally, is to increase Williams
banana organic fruits for safety using and exporting.

MATERIALS AND METHODS

Thus study was carried out during the two successive
seasons 2008 and 2009 on Williams banana plants that
newly planted in a private orchard in El-Bostan district,
Cairo Alexandna desert road, Behera Governorate, Egypt.
The plants were grown in sandy soil (Table 1) and
irrigated by drip irrigation system. The trees were spaced
at 2.5 x 3 meters apart. All plants were similar in age,
growth and received the recommended agricultural
practices. 63 vigorously and healthy plants were arranged
in 7 treatments and statistically analyzed as one factor
factorial in complete block design.

Table 1: Physical and chemical analysis of soil characteristics.

Each treatment was represented by 9 plants, each
three of them treated as one replicate. The treatments in
thus study were as follow:

T, : 0.5 fold of organic: 13.65 Kg Compost + 199 g rock

phosphate + 3.74 Kg feldspar vs. 200N + 125P +

450K umit /plant / year.

1.0 fold of organic: 27.3 Kg Compost + 399 g rock

phosphate +7.48 Kg feldspar vs. 400N + 250P +

900K unit/plant / year.

o 1.5 fold of organic: 40.95 Kg Compost + 598 g rock
phosphate + 11.21 Kg feldspar vs. 600N + 375P +
1350K unit/plant/year.

: 0.5 fold of organic mentioned above + 360 ml EM

/plant / year.

1.0 fold of organic mentioned above + 360 ml EM

/plant / year.

1.5 fold of organic mentioned above + 360 ml EM

/plant / year.

: Control treatment: 400N + 250P + 900K unit (1.2 Kg
ammonium nitrate + 355 ml phosphoric acid +1.8 Kg

T, :

potassium sulphate)/plant / year.

All treatments were done during January in each
season of study. During the first and second season,
treatments were applied on virgin soil. Also, in the second
season, all treatments were applied on soil fertilized by
organic for one year before, to study the accumulation
effect of organic fertilization. The used organic fertilizers
were spread on soil surface at the two sides of the plants
and covered with 10 em soil.

The chemical analysis of compost (Table 2) was used
to calculate the required amounts to supply the three
studied rates of NPK based on the dry weight of the
compost. In addition, Feldspar rocks that used in this
study contained 8.29% K,0. Also, phosphate natural rock

Physical characteristics %%

Chemical characteristics

Field capacity 1
Available water 1.5
Wilting point. 4.22
Coarse sand 46.2
Fine sand 384
Silt 11.8
Clay 3.6
Texture class Sandy

CaC0; % 12.1
Organic matter % 0.31
pH 8.82
EC{ds/m) 3.25
Ca(mg/100g) 0.15
Na (mg/100g) 0.29
K (mg/100g) 0.21
Cl1 (mg/100g) 0.47
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Table 2: Chemical characteristics of the one cubic meter of compost.
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Parameter Parameter

Dry weight 550kg Total P % 0.8
Moisture % 23 Total K % 1.26
Organic matter % 33.65 Total Ca% 1.95
Organic Carbon%o 31.75 Total Mg % 0.96
pH 85 Total Fe (ppm) 331
EC(ds/m) 6.33 Total Mn (ppm) 115
C/N ratio 15.78 Total Zn (ppm) 28
Total N % 1.8 Total Cu (ppm) 180

contained 18.14% P,0.. Biofertilizers used in this study
were obtained from Ministry of Agriculture produced by
the General Orgamzation for Agriculture Equalization
Found (GOAEF).

One type of biofertilizer was used in this study
namely EM solution (0.001%) (a multi-strain bio-fertilizer)
the bio-fertilizer was added to the wetted compost as soil
application m mid-February at 10 cm soil depth 30
ml/plant/week for three months (10). The chemical
fertilizers doses were added as soil applications from mid
February until mid October through drip wrigation system.
Ammonium nitrate (NH,NO,, 33.5 % N) was used as a
source of mitroger, phosphoric acid (45 % P,O.) was used
as a source of phosphorus and potassium sulphate (high
dissolve, 50% K,0) was used as a source of potassium.

The Following Characters Were Estimated: Bunches
were harvested at the green maturity stage. After that,
Bunches were artificially ripped [33], then three hands
were taken randomly (without any thing from bunch
pedicel part) from bunches of each replicate of all
treatments to estimate fruit physical characteristics, i.e.
bunch weight (kg), hand number/bunch, hand weight (kg),
finger weight (g), number of fingers/bunch, finger pulp
weight, finger peel weight and finger pulp/ peel weight
ratio.

Also, the estimated fruit chemical characters were;
total soluble solids in the pulp juice (TSS) using a hand
refractometer; total sugar according to the method
described by Smith efal [34] and total titratable acidity
percentage as malic acid in the pulp juice, by titration with
a 0.1N of NaOH solution using phenolphethalein as an
indicator according to AOAC [35]. Finally, Nitrate
concentration in pulp fruit was determined according to
Singh [36].

Statistical Analysis: The design of this experiment was
randomized complete block design. Fach treatment under
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study contained three replicates and each replicate had
three holes with three plants in each hole. The obtained
data were tabulated and subjected to analysis of variance
(ANOVA) as one way analysis according to Snedecor and
Cochran [37], using MSTAT software packaged. Means
of results were compared using least significant difference
(L.3D) at 5% level [38].

RESULTS AND DISSCUTION

Effect of Organic Fertilizer Treatments on Bunch
Weight and Fruit Physical Characters:

Bunch Weight (Kg): Data presented in Table 3
indicated that bunch weight was significantly affected by
different organic fertilizer treatments during the studied
seasons. Plants fertilized using one and half fold of
organic matter as a recommended chemical dose was
greatly increased bunch weight even EM added or not
during studied seasons. Accumulation season also
appeared the same trend of results as 1.5 organic matter
dose was the best treatment with or without EM.
Fertilizing banana plants using organic matter at half fold
of recommended chemical dose was not preferred,
because it reduced the bunch weight comparing with
control plants during the studied seasons. However, it
was clearly noticed that results of accumulation season
proved that orgamic fertilization seascnally had increased
banana bunch weight.

These results came in line with finding of Zake et al.
[39]. They reported that organic mamure application of 200
Kg of K/a had increased Williams banana yield more
than double. Also, Kamel [24] demonstrated that fertilizing
banana plants with farm refuse compost at 75Kg/hole
improved effectively bunch weight. Tn addition, Abd-
Elnaby and El-Sonbaty [18] recorded that banana plants
supplied with mineral fertilizers combined with organic
manure (farm refuse compost) at 25+75% 1mproved bunch
weight.
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Table 3: Effect of ditferent organic fertilization treatments on banana bunch weight (Kg) during 2008, 2009 and accumulation 2009 seasons.

Bunch weight (Kg)
Organic fertilization
treatments vs. mineral dose 2008 season 2009 season 2009 accumulation season
Control 26.32 27.16 27.16
0.5 fold 23.37 22.00 27.11
1.0 fold 26.65 27.19 31.91
1.5 fold 29.85 30.46 32.24
0.5 fold + EM 24.33 23.63 28.13
1.0 fold + EM 27.16 28.52 32.16
1.5 fold + EM 31.00 3145 32,95
LSD at 5% 1.22 1.13 1.14

Table4: Effect of different organic fertilization treatments on hands number, hand weight (kg) of Williams banana plants during 2008, 2009 and accurnulation

2009 seasons.

Hand number Hand weight (kg)
Organic
fertilization 2009 2009
treatments vs. 2008 2009 accumulation 2008 2009 accumulation
mineral dose season season season season season season
Control 11.02 11.00 11.00 227 232 2.32
0.5 fold 1095 10.98 1091 1.98 1.85 2.33
1.0 fold 11.09 11.07 10.96 223 2.28 271
1.5 fold 11.17 11.07 11.14 2.52 2.54 2.67
0.5 fold + EM 10.93 10.99 11.01 2.07 2.00 2.38
1.0 fold + EM 10.97 11.13 11.02 2.30 2.38 2.72
1.5 fold + EM 11.11 11.08 10.98 2.59 2.64 2.79
L3D at 5% n.s ns n.s 0.15 0.13 0.14

Hand Number: Table 4 cleared that hand number of
banana was the same statistical analysis as affecting by
different organic treatments during the studied seasons.
Whatever, treating Williams banana by organic fertilizers
at 1.5 fold of recommended mineral fertilization dose gave
the highest values of hand number comparing with other
treatments during the study. Using EM with fertilization
treatment did not gave a clear effect on hand number
during this study.

On the other hand, Mai et al. [31], on banana plants,
found that number of hands/bunch mcreased with 50%
or 33% recommended dose of N plus Azospirillum +
phosphat solubilizing bacteria. Also, El-Shenawi and El-
Sayed [23] recorded that application of 100Kg farmyard
manure plus 3 (Pseudomonas
bacteria)/plant/year caused sigmficant
number of hands/bunch of Grand Nain banana.

liters  biofertilizers

increases 1

Hand Weight: Conceming hand weight, it was
significantly increased affecting by fertilization treatment

durmg the study (Table 4). 1.5 organic strength of
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chemical dose alone or plus EM recorded the highest
hand weight during the studied seasons. While the plants
which received 0.5 strength of chemical dose with or
without EM gave the lowest hand weight. Moreover,
treating plants by organic at one fold of recommended
chemical dose alone or plus EM did not differ sigmficantly
comparing with control plants.

In this respect Kamel [24] stated that hand weight
iumproved effectively in banana plants treated with
compost El-Nile at 75 Kg/hole. Tn addition, Hamam et al.
[16] found that the best results of weight of hands from
the plants receiving 80g N/plant/year in organic form +
370g N/plant/year in mineral source compared to treatment
with mineral source only. The effect of orgamc fertilizers
on the weight of hand could be attributed to their role on
the availability of elements as a constituent of proteins
and other compounds, which produce the new tissues
through their role as constituents of the nucleic acid DNA
and RNA. Tn addition, organic manure may be having role
in increasing the soil content of TAA and cytokinins and
stimulating the growth of plants [40].
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Table 5:  Effect of different organic fertilization treatments on finger weight (g) and number of fingers /bunch of Williams banana plants during 2008, 2009

and accurmulation 2009 seasons.

Finger weight (g) MNumber of fingers / bunch

Organic
fertilization 2009 2009
treatments vs. 2008 2009 accurnulation 2008 2009 accurnulation
mineral dose season season season season season season
Control 126.21 128.24 12824 194.27 197.33 197.33
0.5 fold 124.32 123.29 128.82 175.28 166.34 196.97
1.0 fold 127.68 126.31 137.64 195.15 200.69 216.62
1.5 fold 136.82 137.57 138.51 211.91 212,99 217.27
0.5 fold+EM 12522 125.36 129.60 181.02 175.81 202.80
1.0 fold+EM 129.62 127.58 139.44 194.30 20247 215.17
1.5 fold+EM 138.55 139.54 140.32 208.91 21042 218.88
LSDat5% 3.52 331 312 8.11 8.16 7.13

Finger Weight (g): Data presented i Table 5 indicated
that finger weight was significantly affected by different
doses of organic fertilization treatments during the
studied seasons. Orgamic dose as 1.5 strength of chemical
dose with EM recorded the highest finger weight (138.55
and 139.54g) in the 1* and 2™ seascns comparing with
other treatments in the study.

Regarding to the accumulation of treatments as
seasonally effect, the results showed that organic dose
at 1.5 fold of chemical dose with EM produced the
heaviest finger weight comparing with other treatments.
The effect of orgamc fertilizers on finger weight may be
due to the increasing endogenous production and
enhancement of nutrient uptake [41]. In addition, it may be
due to the role of mitrogen on productivity of banana
plants [42].

These results are in harmony with those reported by
Abd El-Naby [43] who noted that the best fingers weight
in banana plants ¢v. Magrabi which were applied with
banana compost application and with 50 or 25 % chemical
fertilizer + sulfur, associated with early maturity stage.
Also, Kamel [24] stated that finger weight improved
effectively in banana plants treated with farm refuse
compost at 75 Kg/hole. However, El-Shenawi and
Hassouna [44] found that the best results of finger weight
were obtained due to fertilizing Williams banana plants
with N at 600g ammonium nitrate/plant plus 5L HALEX
bio-fertilizers/plant.

Finger Number/bunch: Finger number/bunch was also
significantly affected by organic fertilization treatments
during the study (Table 5). Banana plants fertilized by
organic fertilizers using 1.5 strength of chemical dose
without EM produced the highest finger number/bunch in
both seasons. In the accumulation season, the organic
fertihzation at 1.5 strength of chemical dose with EM had
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the maximum finger number/bunch (218.88) comparing
with the other treatments.

These results are in accordance with those obtained
by Abd El-Naby [43] who noted that the best
fingers/bunch i banana plants cv. Magrabi which were
applied with banana compost application and with 50 or
25 % chemical fertilizer + sulfur, associated with early
maturity stage. Moreover, Hamam et al. [16] found that
the best results of fingers number/hand was obtained
from the plants received 80g N/plant/vear of organic form
+ 370g N/plant/year in mineral source compared to
treatment with mineral source only.

Pulp Weight (g): Data in Table 6 revealed that pulp
weight was significantly affected by different fertilization
treatments. Organic fertilizer at 1.5 strength plus EM gave
the heaviest pulp weight comparing with other treatments
during the 1* and 2™ seasons. In addition, there is no
significant differences in pulp weight were obtained
between three doses, i.e. 1.0, 1.5 and 1.5 with EM during
the accumulation season.

In this regard, Kamel [24] stated that pulp% improved
effectively in banana plants treated with compost El-Nile.
The similar results were also recorded with Abd El-Aziz
[17] as he found that vield and yield components were
increased by mcreasing bio-fertilizers application rate from
25 to 100 g/stool/year with the organic treatment (75
Kg/hole).

Peel Weight (g): Tllustrated results in Table 6 showed
that, the control treatment gave the highest peel weight in
both studied seasons and the accumulation season effect.
While, all organic treatments recorded lightest peel weight
comparing with control. Also, there is no significant effect
was recorded between organic treatments that used
during the study.
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Table 6: Effect of different organic fertilization treatments on pulp and peel weights (g) of Williams banana fruits during 2008, 2009 and accumulation

2009 seasons.

Pulp weight(g) Peel weight(g)
Organic
fertilization 2009 2009
treatments vs. 2008 2009 accurmilation 2008 2009 accumulation
mineral dose season season season season season season
Control 78.35 80.22 80.22 47.86 47.47 47.47
0.5 fold 81.02 81.30 87.17 43.30 41.99 41.65
1.0 fold 85.33 85.42 95,75 42.28 40.89 41.89
1.5 fold 95.27 96.50 96.57 42.55 42.07 41.94
0.5 fold+tEM 83.65 85.75 89.72 41.57 39.61 39.88
1.0 fold+EM 89.94 87.90 98.61 40.68 43.53 40.83
1.5 fold+tEM 96.99 97.38 98.92 41.57 42.16 41.40
L8D at 5% 4.62 4.88 4.41 4.61 4.98 4.22

Table 7: Effect of different organic fertilization treatments on Pulp/peel ratio of Williams banana fruits during 2008, 2009 and accurnulation 2009 seasons.

Pulp/ peel ratio

Organic fertilization

treatments vs. mineral dose 2008 season 2009 season 2009 accumulation season
Control 1.64 1.69 1.69
0.5 fold 1.87 1.94 2.09
1.0 fold 2.02 2.09 2.29
1.5 fold 2.24 2.29 2.30
0.5 fold + EM 2.01 2.16 2.25
1.0 fold + EM 2.21 2.02 242
1.5 fold + EM 2.33 2.31 2.39
L8D at 5% 1.08 1.11 1.09

Table 8: Effect of different organic fertilization treatments on Williams banana fruit TSS and total sugar % during 2008, 2009 and accurnulation 2009 seasons.

TSS (%) Total sugar %
Organic
fertilization 2009 2009
treatments vs. 2008 2009 accurmilation 2008 2009 accumulation
mineral dose season 5eason Seasor 5€ason 5eason season
Control 22.24 22.92 22.92 16.98 18.80 17.06
0.5 fold 17.43 19.12 21.93 11.48 15.62 17.93
1.0 fold 20.62 21.44 25.67 16.34 17.45 21.76
1.5 fold 24.91 25.02 26.92 20.32 21.20 21.92
0.5 fold + EM 17.55 20.56 21.42 13.26 16.25 18.65
1.0 fold + EM 21.64 22.43 24.72 17.24 17.12 21.84
1.5 fold + EM 25.59 25.61 25.24 21.04 21.51 21.92
18D at 5% 2.61 2.81 3.01 2.21 2.58 2.17

Pulp/ Peel Ratio: Data in Table 7 indicated that pulp/peel
ratio was significantly affected by different fertilizers
treatments during the studied seasons. Fertilizing plants
using one fold and half of organic matter, calculated as
recommended chemical dose, with EM was greatly
increased pulp/peel ratio (2.33 and 2.31) in both seasons,
respectively. Moreover, accumulation season effect
appeared that the best pulp/peel ratio was gained when
Williams banana plants treated by 1.0 fold of organic
matter with EM.

These observations are in accordance with those
obtained by Abd El-Momem and Radwan [30] who
demonstrated that the fruit quality properties were
mnproved by the application of the bio-fertilizers. Bio-

34

fertilizers treatments plus 75% NPK gave the highest
values of fruit quality (pulp %). Also, Abd El-Aziz [17]
demonstrated that fertilizing Williams banana with 450g
Niplant as 50% via organic +50% via inorganic improved
Pulp/peel.

Effect of Organic Fertilizers on Williams Banana Fruit
Chemical Contents:

Tss (%): Tt was clearly, from data in Table 8, noticed that
TSS% in banana fruit was sigmficantly affected by
different fertilization treatments during the two studied
seasons and accumulation season. Orgamc dose as 1.5
strength of recommended chemical dose alone or reached
by EM s howed the highest value of TSS3% m banana



J. Hort. Sci. & Omamen. Plants, 3 (1): 29-37, 2011

Table 9: Effect of different organic fertilization treatments on banana fruit of total acidity (%6) during 2008, 2009 and accumulation 2009 seasons.

Total Acidity (%0)
Organic fertilization

treatments vs. mineral dose 2008 season 2009 season 2009 accumulation season
Control 0.355 0.362 0.362
0.5 fold 0.214 0.220 0.293
1.0 fold 0.212 0.240 0.288
1.5 fold 0.199 0.214 0.271
0.5 fold + EM 0.222 0.228 0.263
1.0 fold + EM 0.211 0.219 0.213
1.5 fold + EM 0.196 0.216 0.211
LSD at 5% 0.101 0.113 0.092

Table 10: Effect of different organic fertilization treatments on willams banana pulp fiuit of nitrate (ppm) during 2008, 2009 and accumulation 2009 seasons.

Nitrate (ppm)
Organic fertilization
treatments vs. mineral dose 2008 season 2009 season 2009 accumulation season
Control 18.65 19.69 19.69
0.5 fold 15.80 16.29 14.53
1.0 fold 16.07 17.69 16.97
1.5 fold 1842 18.19 17.43
0.5 fold + EM 15.84 18.33 14.16
1.0 fold + EM 18.20 18.74 17.01
1.5 fold + EM 18.56 18.78 17.43
L8D at 5% 0.38 0.45 0.44

fruits pulp in the 1* and 2™ seasons (25.59, 25.16%),
respectively. Concerming the accumulation effect of
organic fertilizers, organic dose at 1.5 strength of
recommended chemical dose without EM recorded the
highest TSS in fruits (26.92%).

Total Sugar: Concerning total sugar fruit content, the
results in table 8 revealed that increasing the rate of
organic fertilizers was sigmficantly associated with a
gradual increasing in total sugar of Williams Banana
fruits. 1.5 fold of orgame matter treatment plus EM were
the superior treatment in both studied seasons. Also, in
the accumulation season, the same treatment was the best
event EM added or not.

Results in Table 8 were in agreement with those
noted by Abd El-Naby and El-Sonbaty [18] recorded that
Maghrabi banana plants supplied with mineral fertilizers
combined with organic manure (Farm refuse compost at
25% + 75% and 50% + 50%, respectively) improved fruit
chemical characteristics of finger (total soluble solids and
total sugar). In addition, El-Shenawi and El-Sayed [23]
recorded that contents of fingers (total soluble solids and
total sugars) mcreased by increasing the rates of
biofertilizers and farmyard manure of Grand Nain banana.
Also, these result came in line with finding of Mahmoud
[26] as they noticed a great effect on fruit chemical
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properties (total soluble solids and total sugar) with
varying HA:K:Mg. The best results were obtained with
using HA: K: Mg at 10: 300: 150 g/plant with all studied
parameters.

Total Acidity: Data in Table 9 revealed that total acidity
was sigmficantly affected by different fertilization
treatments. Control plants recorded the highest total
acidity m fruits. But, all organic fertilizers treatments
recorded the lowest total acidity in fruits than the control.
The same findings of results were recorded during the
accumulation season.

These results are in agreement with those of Hammam
et al. [16] as they found that plants received 80 g
N/plant/year Agrolig plus 370 g N/plant/year in mineral N
source significantly decreasing total acidity compared
with using N in mineral source alone. Tn addition, Abd El-
Aziz [17] showed that fertilizing Williams banana with 450
g N/plant as 50 % via organic plus 50 % via morganic
decreased total acidity of fruit content.

On the other hand, Abd El-Naby and El-Sonbaty [18]
recorded that Maghrabi banana plants supplied with
mineral fertilizers combined with organic manure (Farm
refuse compost at 25% + 75% and 50% + 50%,
respectively) improved fruit chemical characteristics of
finger (total soluble solids and total acidity).
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Nitrate (ppm): Data in Table 10 revealed that fruit content
of mtrate was sigmficantly affected by different
fertilization treatments. Mineral fertilizer (control plants)
resulted in highest values of residues mitrate i pulp of
banana fingers (18.65, 19.69 and 19.69 in the 1st, 2nd and
accumulation seasons, respectively) comparing with the
other treatments used. Orgamc seasonally application of
organic fertilizers is important to rteduce the nitrate
residues in pulp fingers.

In this respect, Hosam El-Dien and Boshra [19] found
that the highest nitrate residues in the finger pulp were
observed in mineral N treatments alone, whereas the
lowest values were gamed from compost treatments
(orgamc manure).

It 18 well known that mtrate 1s easily formed from
mineral mtrogen whereas; it 1s slowly formed from organic
fertilizers [32].

CONCLUSION

From this study it could be concluded that organic
fertilization during January with T.. (1.0 fold of organic:
27.3 Kg Compost + 399 g rock phosphate +7.48 Kg
feldspar vs. 400N + 250P + 900K unit + 360 m1 EM /plant
/year, or T;(1.5 fold of organic: 40.95 Kg Compost + 598
g rock phosphate +11.21 Kg feldspar vs. 600N + 375P +
1350K unit) + 360 ml EM /plant / year enhanced the most
studied characters. In addition, using organic fertilizers at
1.5 fold improved the banana bunch weight, fruit quality.
Also, addittion of organc
(accumulation effect) was superior to that fertilized once
by using 1.0 fold of organic fertilizers.

contimuous fertilizers
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