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ABSTRACT

Grandnaine banana plants received during Y« +«A/ ¥+ .4 and
Y..4/ Y.\ seasons, the suitable N (*.+ g/ plant) as V. +/ from
inorganic, organic or biofertilizer, (A+7 inorganic + Y+ Z organic +
v+ / organic) (1.7 inorganic + Y. % organic + Y. % bio) (¢+/
inorganic + ¥+ % organic + ¥+ % bio) or (Y+ % inorganic + ¢+ %

organic + ¢+« % bioform) as a trial for reducing the amount of

inorganic N fertilizer. The sources of inorganic, organic and
biofertilizers of nitrogen were ammonium sulphate , compost and
Minia Azotene, respectively.

Results showed that decreasing the percentages of inorganic

N fertilizer from Y. . to ¥+ % and in the same time increasing the

percentages of both organic and biofertilizers from «.. to ¥+ % of

the suitable rate of N was accompanied with enhancing in growth
characters namely, height and girth of pseudostem and leaf area.
Also, the percentages of N, P and K in the leaf, weights of bunch,
hand and finger, total soluble solids, reducing and total sugars. But
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was responsible for reducing starch, total acidity, nitrite and
nitrate contents in the pulp compared with using N completely via
each source. Using the suitable N completely via inorganic, organic
or biofertilization had unfavourable effects. Using N at percentages

lower than .7 out of the suitable N gave unacceptable effects.

Nitrate or nitrite contents of the pulp was greatly reduced with
using organic and biofertilization alone or when the three sources
of N were applied together as compared with using N completely
via inorganic form.

For producing organic Grandnaine banana fruits as well as
improving yield quantitively and qualitively, its is preferable to

fertilize plants with ¥++« N / plant as % .7 inorganic, Y./ organic
and Y« / biofetilizer.

INTRODUCTION
Generally, N fertilization is considered an important and limiting
factor for growth and productivity of different banana cvs. Recently,
many trials were carried out to adjust and select the amount of mineral
N that should be added to fruit orchards to protect the environment

from dangerous pollution (Nijjar, YaAe). Pollution is one of the most

problems that affect human health especially when the edible part of
the plant is polluted with any of the pollutants. In this respect, using
mineral N fertilizers cause accumulation of harmful residual

substances like NOy and NOy in the pulp of the fruits. On the other

hand, pollution is considered the major problems that faces the
exportation process. The question is how to produce more save fruits
for human health through the use of chemical fertilizers. Continuous
application of organic and biofertilizers is promising in the long run of
bananas, as sources of organic matter, essential nutrients, amino acids,
natural hormones, antibiotics and B vitamins. Also, improving both

physical and chemical characters of the soil (Nijjar, Yd4Ae and
Kannaiyan, Y.+ Y).

Grandnaine banana cultivar is considered a prime and popular
banana cv due to its higher bunch weight, larger hands and fingers
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(Stover and Simmonds, Y4AY). Fruiting area and the total production
of banana fruits in Egypt according to Y.+ A statistics reached 1o+ A

feddans and Y « 1Y ¢o¥ metric ton fruits, respectively.

Many authors previously mentioned that adjusting the amount of
N as well as using the suitable amount of N via inorganic, organic and
biofertilizers sources were very beneficial in enhancing growth and
fruiting of different banana cvs as compared with using mineral N

alone (Ahmed et al., Y441 and Y44y ; El- Shamaa, Y. +); Soliman,
Y.+); Kamel, Y..Y; Abd El- Monaem- Eman and Radwan, Y.:¥;
Hammam et al., Y. .¥; Ahmed et al., ¥+ .¥; Hammam, Y. .¥; Roshdy ,
Y..¢; Gobara, ¥« ¢; ElI- Shenawi and Hassouna, Y. .¢ ; El- Sawy,

Y. .o; Sayed- Shren, Y.+ ¢ and El- Shenawi et al., Y+ + A).

The target of this study was reducing the amount of inorganic N
fertilizer by using organic and biofertilization to avoiding pollution
and improving yield and fruit quality of Grandnaine banana.

MATERIALS AND METHODS
This study was carried out during two consecutive seasons of

YeoA Yeed and Y. +4/ YoV seasons on the third and fourth rations of

Grandnaine banana cv. in a private orchard located at Itsa village |,
Minia Governorate. Soil of the orchard is silty clay with a water table
depth not less than two meters deep. Analysis of the tested soil was

made according to the procedures outlined by Wilde et al., (Y4A¢) and
the data are shown in Table ».

Table ¥ : Physical and chemical analysis of the tested soil

Constituents Values
Sand % YY..
Silt % 00.4
Clay % YY.A

oy



K. A. Roshdy

Texture grade Silty clay
E.C. (mmhos. Y\cm/ ¥¢°C) R
O.M. % A
CaCO: % .0
Total N % W
Available P ( Olsen method ) ppm TR
Available K (ammonium acetate) ppm £

Regular management except N fertilization in all sources in the
orchard was carried out as usual.

The present experiment involved seven treatments as follow:-

y-Using the suitable N ( ¥+ g N / plant) completely via inorganic N
source namely ammonium sulphate Y+.7Z N ( Y.¢e1 kg per each
plant).

Y-Using the suitable N as A.7 inorganic (Y.)1e kg ammonium
sulphate) + Y+ % organic ().c kg compost) + Y+ 7 / bio ( ¥+ g Minia
Azotene ) per each plant.

¥-Using the suitable N as 7./ inorganic (:.AYe kg ammonium
sulphate) + Y+ % organic namely compost / Y/ N + (Y« % bio) (1.
g Minia Azotene ) per each plant.

¢-Using the suitable N as ¢.7 inorganic (:.cAe kg ammonium
sulphate) + ¥+ % organic (¢.© kg compost) + ¥+ % / bio (4+ g
Minia Azotene ) per each plant.

o-Using the suitable N as Y./ inorganic (..Yde kg ammonium
sulphate + ¢+ % inorganic (1. kg compost) + ¢.7 bhio (\Y: g
Minia Azotene ) per each plant.

_0¢-
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1-Using the suitable N completely via organic (Ye.+ kg compost) per
each plant.

Y- Using the suitable N completely via bioform/ ¥« . g Minia Azotene)
per each plant.

Each treatment was replicated three times, one stool per each
replicate (Y stools for the third ratoons and the same number for the

fourth ones). Inorganic N namely ammonium sulphate (Y .17 N) was

splitted into Y¢ equal batches and added twice per reach month for

months started on April and ended on October during each season.
Compost was added once at the second week of Jan. Minia Azotene
biofertilizer was added once at the second week of March by making
digs around each plant and putting the specific amount of Minia
Azotene. Digs were subjected to irrigation afterwards. Organic source

(compost, Y/ N) was added in digs Yo cm depth around each plant and

covered with soil after the addition.

Complete randomized block design was adopted for the present
experiment.

After the emergence of the inflorescence (™ week of July for
both the third and fourth ratoons), the following growth characters
were measured.

a) Pseudostem height (cm) was measured from the soil surface up
to the petiole of the last emerged leaf.

b) Girth of pseudostem (cm) in the base, middle and top of
pseudostem was recorded then the average was calculated.

c) Leaf area was recorded according to the equation reported by

Ahmed and Morsy (Y444):

LA (M= +.1Y (LXW) + V.o
which L = leaf length (cm) and W = leaf width (cm).

Leaf mineral content:
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Leaf samples were taken from the third upper leaf in the
descending leaves from the top of the plant after bunch shooting in the

last week of August in both seasons (Hewitt, Y4ee). Samples were
oven dried at Vv.2C and digested. The clear digestion was

quantitatively transferred to Y+« ml volumetric flask. In this solution,
the following nutrients were determined according to Wilde et al.,
(YaAe),

a) Total N was determined by using micro- Kjeldahl method.

b) Phosphorus was determined by using Olsen method.

c) Potassium was determined by using flame photometer.
Yield and fruit quality:

Bunch of each plant was picked when the fingers reached three
quarter stage. Before artificial ripening weights of bunch and hand
were recorded. Six hands were taken from the base, middle and distal
end of bunch as a composite sample for different characters. The
chosen hands were wrapped with newspaper and arranged in closed
wooden boxes with a glass surface to achieve artificial ripening and
after the fingers were ripened, the following physical and chemical
characters were determined:

a) Finger weight (g.)
b) Percentages of starch, total soluble solids, total and reducing sugars
and total acidity (as g malic acid /Y « « g pulp). (A.O.A.C., Y440).

c) Nitrate and nitrite content (ppm) in the pulp were determined
according to the procedures that outlined by Ridnour- Liza et al.,

(Yee).

The obtained data were statistically analyzed according to the
methods of Mead et al., (Y44Y) and the differences between various

treatment means were compared using new L.S.D. test at o/ .
RESULTS AND DISCUSSIONS

Effect of inorganic, organic and biofertilization on some growth
characters:

-0%-
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Data in Table Y clearly show that the three growth characters of

Grandnaine banana plants were significantly affected by varying the
percentages of inorganic, organic and biofertilziation.

Table Y: Effect of inorganic, organic and biofertilization on the
pseudostem height (cm.), pseudostem girth (cm.) and the
leaf area (m') of Grandnaine banana plants during Y. «A/

Y.«4and Y.+4/ Y.\ seasons.

Treatment Pseudostem Pseudostem
height (cm.) girth (cm.)
YoM | Yeud] | YA/ Youd/
Y4 Yoy Y4 Yoy
V.« +/ inorg. Yoauy | oYy AY.Y AY.Y
A/ inorg. + Y7 org. + Y+ / bio. YAY.4 | YYe.. Ae.Y At
1./ inorg. + Y./ org. + Y./ bio. Yye.. | YAV.. AV A%
¢/ inorg. + ¥+ / org. + ¥ ./ bio. AR S PR ALY Y
Y./ inorg. + ¢+ 7 org. + ¢/ bio. YeEn | YV va.. IS
\++ % organic ( org.) AR SR AR va..
\ « +/ biofertilization (bio) 144, | YuYLy AN vy.yv
New L.S.D. at ¢/ V.V \ 1 Voo
Leaf area (m") Leaf N %
\«+/ inorg. (LY V1Y R Y.e4
A% inorg. + YV« 7 org. + \ + / bio. (R A y.¥e Y.V Y.n4
N./inorg. + Y«7 org. + Y./ bio. V.0. V.¢0 Y.VA YA
¢/ inorg. + ¥+ / org. + ¥ ./ bio. YaY Y.V Y.o. .o\
Y./Zinorg. + ¢+7 org. + ¢/ bio. Vv Voot Y.ev Y.ty
\++ % organic (org.) 1.4V .4t AR AR
\ «+ / biofertilization (bio) A A Y.¥a Y.¢

-oV.-
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New L.S.D. at ¢/

.

A

.

A

Inorg. = inorganic ( Ammonium sulphate , Y+.1 % N)

Org. = organic (Compost , ¥ % N)
Bio. = bioform ( Minia Azotene)
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Using the suitable rate of N (Y. . g/ plant) through 1+ to A+ %

inorganic N plus Y+ to Y. % organic and biofertilization significantly

improved these growth characters compared with using N completely
via the three sources or using inorganic N at percentages lower than

"/ of the suitable N. Application of the suitable N as Y+« inorganic
form was preferable than using N completely via organic or bioforms
as well as when inorganic N was added at percentages lower than 7.7,
The maximum values were recorded on the plants that received N as
1+ % inorganic + Y. % organic + Y. bioform. Biofertilization alone

gave the minimum values. These results were true in both Y+« «A/ Y. .4

and Y« +«4/ Y.\. seasons.
These results are in harmony with those obtained by Gobara
(Y++£), El- Sawy (Y++2) and El- Shenawi et al., (Y+ +A).

Effect of inorganic, organic and biofertilization on leaf chemical
composition:

It is evident from Tables Y and ¥ that using the suitable N via
.- A+ 9% inorganic N + Y.-Y. 9%, organic and biofertilization
significantly succeeded in enhancing percentages of N in the leaf
compared with using N as ) - + 7 inorganic, organic or bioform or using

inorganic N at percentages lower than 1. 7. Fertilizing the plants with

N via 1.7 inorganic + Y. organic + Y. bio gave the maximum values
of N in the leaf. The minimum values of N were recorded on plants
received N as Y.+ % biofertilization. Concerning the effect of the

present treatments on the percentages of P and K in the leaves
revealed that using organic and biofertilizers either singly or in
combined with inorganic form significantly enhanced percentages of P
and K in the leaf as compared with using N completely via inorganic

source () - + 7 inorganic). Using the suitable N through 1./ inorganic +

-04.
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Y+ % organic + Y. bioform gave the highest values. The minimum

values were detected on plants fertilized with inorganic N alone.
Similar trend was observed during both seasons.

The results of Kamel (Y..Y); Abd EI- Monaem- Eman and

Radwan (Y. +Y¥); Hammam (Y. .Y) and Roshdy (Y.« ¢) supported the

present results.
Effect of inorganic, organic and biofertilization on weights of
bunch and hand.

Data in Table ¥ clearly show that varying the proportions of N

sources had significant effect on weights of bunch and hand. Using the
suitable N completely via inorganic form was preferable in improving
weights of bunch and hand as compared with using N completely via

organic or bioforms as well as when inorganic N was added at Y. to
¢+ % of the suitable N.

Table v: Effect of inorganic, organic and biofertilization on the

percentages of P and K in the leaves, bunch weight (kg.) and
hand weight (kg.) of Grandnaine banana plants during

YoM Yeidand Y8/ YoV seasons.

Treatment Leaf P % Leaf K %

YoM Yoo/ YoM Yoo4/

Youd Yoy Y4 Yoy
\«+/ inorg. Yy Y 1.V 1.0
A+7 inorg. + V<7 org. + Y+ 7 bio. A otV Y.vo Y.YyY
N./inorg. + Y« 7 org. + Y./ bio. .o 0¥ Y.voe A\
¢/ inorg. + ¥+ / org. + ¥+ / bio. A vy Y..0 Y.ooA
Y./Zinorg. + ¢+7 org. + ¢/ bio. o Y 1.4 V.44
\++ % organic (org.) Y N VAN Y.AQ
\ «+ / biofertilization (bio) Y YA VoA V.v4

-
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New L.S.D. at o/ oY oy ot Y
Bunch weight (kg.) | Hand weight (kg.)
\«+/ inorg. R V. Y.6 Y.
A/ inorg. + Y7 org. + Y\« / bio. VA4 ‘4., Y.ve YA
“./inorg. + Y./ org. + Y./ bio. Yy.y A .44 LA
¢/ inorg. + ¥+ org. + ¥+ / bio. Ve V¢.0 Y.vy v.t0
Y./ inorg. + ¢.7 org. + ¢+ / bio. ‘Y. 1y.4 Y A
\++ % organic ( org.) Yoo 4.4 1.44 Y.\e
\++ /. biofertilization (bio) Ao v.v V.4, Yoo
New L.S.D. at ¢/ VA \ ) e

Inorg. = inorganic ( Ammonium sulphate , Y+.1 % N)
Org. = organic (Compost , ¥ % N)
Bio. = bioform ( Minia Azotene)
There was a gradual promotion on weights of bunch and hand

with decreasing the percentages of inorganic N from Y.+ to 1+ % and
at the same time increasing the percentages of both organic and
biofertilizers from Y+ to Y. /. Fertilizing the plants with N through = .
% inorganic + Y+ % organic + Y+ % bioform effectively maximized
weights of bunch (YY.¥ and Y¥.. kg) and hand ( Y.44 and ¥.). KkQ)
during both seasons. The minimum values of bunch weights (A.. and

V.V kg) as well as hand (.4« and Y... kg) were recorded when the

plants biofertilized only with Minia Azotene. These results were true
in both seasons.

Similar results were reported by Ahmed et al., (Y441); El-
Shamaa (Y. +)), Kamel (Y..Y); Ahmed et al., (Y++¥) and EI- Sawy

(v++9).

-1 -



K. A. Roshdy

Effect of inorganic, organic and biofertilization on some physical
and chemical characters of the fruits.

Obtained data in Tables ¢ and e show that varying N sources had
significant effect on quality of the fruits. Using the optimum rate of N
(¥++ gl plant) as 1+ to A+ % organic plus Y+ to Y+ % or bio fertilizers

significantly improved fruit quality in terms of increasing finger
weight, total soluble solids and reducing sugars and decreasing total
acidity and starch as compared with using N completely via inorganic,
organic and bio fertilizers or using inorganic N at percentages lower

than 1+ 7 even with using organic and biofertilizers.

Organic or biofertilization when each was applied alone had
significant and promotive effect on fruit quality as compared with
using inorganic fertilization. Unacceptable effect on fruit quality was

observed when N was applied as ) - + 7 inorganic. Organic fertilization

was favourable than biofertilization in this respect. The best results
with regard to fruit quality were obtained when the plants received a

program of N fertilization consisted from 1.7 inorganic + Y. %

organic + Y./ biofertilizers. These results were true during both

seasons.
These results are almost the same with those obtained by Gobara

(Y- - ¢); El Shenawi and Hassouna (Y« + ¢) and Sayed- Shren (Y« ¢).

Table ¢: Effect of inorganic, organic and biofertilization on finger
weight (g.) and percentages of starch, total soluble solids and
reducing sugars of Grandnaine banana plants during Y« «A/

Y.«dand Y..4/ Y.\ seasons.

Treatment Finger weight Starch %
(9)

YooMN | Yeuldf | YeuA Y.oid/

Y-
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Youd | Yude | Yeus Yoy
V.« /inorg. AY.A | ALY V.0 (A
A+7.inorg. + V<7 org. + \+ 7 bio. VYoo | Yy V.Y Vo
" /Zinorg. + Y«/ org. + Y./ bio. VYEL | VYeLu Vo A
¢/ inorg. + ¥+ 7 org. + ¥ ./ bio. (BRI B VLA V.t
Y./ inorg. + ¢+/ org. + ¢/ bio. Yeo.d | VeAL VA (I
\++ % organic ( org.) Yodae | Vet VA YA
\ « « / biofertilization (bio) AV | Ve \ A
New L.S.D. at o7 L YA .Y .Y

TSS % Reducing sugars %
\ «+ 7 inorg. \V.o VAL A v
A«Zinorg. + Vv« 7 org. + V« 7 bio. Yoot Yoo AV 4L
1./ inorg. + Y./ org. + Y./ bio. YA Yoy 4. Ay
¢/ inorg. + ¥+ / org. + ¥+ / bio. V4.0 V4.0 Ao AY
Y. % inorg. + ¢/ org. + ¢« / bio. 14.) 14.Y V. V.A
\++ % organic (org.) VALA YALA v.y V.¢
V « +/ biofertilization (bio) VALY VA0 V. V.
New L.S.D. at 7 .y .y .Y oY

Inorg. = inorganic ( Ammonium sulphate , Y+.1 % N)

Org. = organic (Compost , ¥ % N)
Bio. = bioform ( Minia Azotene)

-y
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Table ¢: Effect of inorganic, organic and biofertilization on percentage
of total sugars and total acidity as well as pulp content of
nitrate and nitrite (ppm) of Grandnaine banana plants

during Y« +A/Y.+4and Y« +4/ Y+ seasons.

Treatment Total sugars % Total acidity %

YouM | oYedd) | YeuA Y4/

Y4 Yo Yot Yoy

V.« /inorg. V¢ EA v.044 oA
A+7 inorg. + V<7 org. + \+ 7 bio. (AR VAL ot CoEEA
v./inorg. + Y«7 org. + Y./ bio. VAL YA CEVA C.£Y4
¢/ inorg. + ¥+ 7 org. + ¥ . / bio. VLA "V ey CERY
Y./ inorg.+ ¢.Zorg. + ¢/ bio. (R ‘.o vov. AR
\++ % organic (org.) yo.n Y .o IR
\ « « / biofertilization (bio) Yo.9 yo.¥ .04 c.eny
New L.S.D. at o/ .t ‘.0 AR oA

Nitrate (ppm)

Nitrite (ppm)

\«+/ inorg. AR e ¢.00 o.n)
A+Zinorg. + VY« 7 org. + \+/ bio. LR Y.4. V.6 A
N./inorg. + Y«7 org. + Y./ bio. Y.veo Y.t A Yo
¢/ inorg. + ¥+ Z org. + ¥ ./ bio. A A Yoo NN
Y./ inorg. + ¢+ 7 org. + ¢+ bio. y.4. )1y N A
\++ % organic (org.) V.o V.60 A Y
\ «+ / biofertilization (bio) R 1LYA CY .0
New L.S.D. at ¢/ v\e Y e ot

g~
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Inorg. = inorganic ( Ammonium sulphate , ¥+.7 % N)
Org. = organic (Compost , ¥ % N)
Bio. = bioform ( Minia Azotene)
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Effect of inorganic, organic and biofertilization on pulp contents
of nitrate and nitrite

Varying N sources caused significant effect on nitrate and nitrite
content of the pulp. Using organic and biofertilizers either singly or in
combined with inorganic form significantly reduced nitrate and nitrite
content compared with using N completely via inorganic form. The
reduction in nitrate and nitrite was associated with decreasing
inorganic and at the same time increasing both organic and
biofertilizer percentages.

The minimum values of nitrate (Y.¥+ and Y.YA ppm) and nitrite
(+.7v and ..e) ppm) were recorded on the pulp of fingers that
harvested from plants received N completely via biofertilizers in both
seasons, respectively. Supplying the plants with N as )+ +/ inorganic
form gave the maximum values of nitrate (v.)) and 1..+ ppm) and

nitrite (¢.c¢c and .7 ppm) during both seasons, respectively.

The previous positive action of organic and biofertilizers on
fruiting of Grandnaine banana plants might be attributed to one or

more of the following points ( Nijjar, Y4Ae and Kannaiyan, ¥+ +Y).
Y-They enhance soil fertility .
Y-They stimulate the availability of nutrients and N fixation.

¥-They secret various natural hormones and antibiotics.
As a conclusion, supplying Grandnaine banana plants with N at
¥.. g/ plant in the form of inorganic N at 1. %, organic at Y-/ and

bioform at Y./ is suggested to be beneficial for improving yield and

fruit quality and at the same time reducing at the lower extent the
pollution occurred by nitrate and nitrite in the fruit pulp.

-1 -
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