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ABSTRACT

During Y++4/ Y«Y+ and Y+Y+/ Y+ seasons, Grande Naine
banana plants were fertilized with the suitable N (¢%+ g/ plant/
year) via different sources and proportions. The goal was selecting
the best source and proportion of these fertilizers that were
responsible for improving yield quantitively and qualitatively of
Grande Naine bananas.

Results showed that using ammonium sulphate was
preferable than application of ammonium nitrate in improving
growth characters, yield as well as physical and chemical
characteristics of the fruits. Application of N through different
sources surpassed the application of one or two sources of N in
enhancing growth and productivity of the plants. Using inorganic
N along with compost was favourable than using mineral N aside
from Biogen. Chemical characteristics of the fruits were gradually
enhanced with increasing percentages of Biogen and compost and
reducing the percentages of inorganic N.

For improving the yield quantitively and qualitatively of
Grande Naine banana plants, it is advised to fertilize the plants
with N at ¢%+ g N/ tree/ year via ¢+ % ammonium sulphate plus
\ ¥.2 9% compost and Y ¥.° % Biogen.
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INTRODUCTION

It is well known that banana needs large amounts of N fertilizers
(Stover and Simmonds, Y3AY). Application of N completely via
inorganic N especially at higher rates causes severe pollution in our
environment and human being. For avoiding pollution, the application
of the suitable N through different sources namely inorganic, or
organic and bioforms should be arise. This is due to the essential roles
of organic and biofertilization on reducing pollution, enhancing soil
fertility as well as helping in production of natural hormones. B-
vitamins and antioxidants (Subba- Rao, Y3A¢; Nijjar, Y3Ae and
Kannaiyan, Y« +Y).

Previous studies showed that using the suitable N through
inorganic, organic and bioforms at the optimum rates was very
effective in promoting the yield of bananas (Abd EI- Naby and
Gomaa, Y+ +;: Moustafa, Y+, Zake et al., Y+ +; El- Shamaa, Y+ *);
Phirke et al., Y++); Kamel, Y«:Y; Abd El- Moniem- Eman and
Radwan, Y++Y; Ahmed et al., Y++Y; Sabarad et al.,, Y:+¢; Sayed-
Shren, Y«+¢; Ali, Y++o; EI- Shenawi and Hassouna, Y-:+¢; El-
Shenawi and EI- Sayed Y-:-:°; EI- Sawy, Y+«+%; Abd EIl- Moniem-
Eman et al., Y+ +A; Fornowitz et al., Y+ +V; Salah and Boshra, Y« A,
Njero et al., Y+ +A; Gaikwad et al., ¥+ +4; Selvamani and Manivannan,
Y+«+4; Roshdy, Y«Y+; Memon et al.,, Y+)+; Mahfouz, Y+)) and
Merwad, Y+))).

This study was conducted to suggest the optimum sources and
proportions of inorganic, organic and bioforms of N for improving
yield quantitively and qualitatively of Grande Naine banana plants
grown under Aswan region

MATERIALS AND METHODS
This study was carried out during Y« +%/ Y« Y+ (first ratoons) and
Y«)+/ Y)Y (second ratoons) seasons on Grande Naine banana plants
(Musa cavendishii L.). The plants are grown in a private orchard
situated at Kom Ombo district, Aswan Governorate. The plants are
grown in silty clay soil under flood irrigation system, irrigated by Nile
water. Sixty stools planted at ¢ x ¢ m apart, each containing three
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plants were selected as experimental plants. The results of orchard soil
analysis (according to Chapman and Pratt, Y4Y®) were given in Table

().
Table Y: Analysis of the tested soil:

Particle size distribution Values
Sand % Vel

Silt % OA
Clay % R
Texture Silty clay
pH( ):Y.° extract) A

EC (): Y.° extract) mmhos/Ycm/Ye°C | +.74
O.M. % Y, 4
CaCOr % V.YY
Total N % A

P (ppm, Olsen method) e

K (ppm/ ammonium acetate) €Y.

Regular orchard management except N fertilization sources
(inorganic, organic and bioforms) was followed.
This experiment included two factors (A& B). The first factor
(A) consisted of two inorganic sources namely a,) Ammonium nitrate
(YY.2 % N) and ay) Ammonium sulphate (Y+.1 % N). The second
factor (B) included the following ten treatments from various
proportions of inorganic, organic and bioforms of N.
b,) Application of N (1« g N/ plant/ year) via ) + + % inorganic N.
by) Application of N via Ve % inorganic N + Ye % Biogen (Y ¢+ g/
plant/ year).
br) Application of N via ¢+ % inorganic N + ¢+ % Biogen (YA+ g/
plant/ year).
b:) Application of N via Y° % inorganic N + Y % Biogen (£Y+ g/
plant/ year).
b.) Application of N via Ve % inorganic N + Y° % Compost (V.+ kg/
plant/ year).
b-) Application of N via ¢+ % inorganic N + ©+ % Compost () ¢.+ kg/
plant/ year).

o -




A. Y. Mohamed et al.

bv) Application of N via Y2 % inorganic N + Y % Compost (Y).+ kg/
plant/ year).

b.) Application of N via Y© % inorganic N + YY.® % Biogen (V+ ¢/
plant/ year) + ) Y.© % Compost (¥.¢ kg/ plant/ year).

bs) Application of N via ¢+ % inorganic N + Ye % Biogen (Y ¢+ g/
plant/ year) + Ye % Compost (V.+ kg/ plant/ year).

by.) Application of N via Y % inorganic N + YV.© % Biogen (Y. ¢/
plant/ year) + YV.® % Compost () +.© kg/ plant/ year).

Therefore, the experiment included twenty treatments. Each
treatment replicated three times, one stool per each. Thereupon, sixty
stools of Grande Naine banana plants were devoted for achieving this
study. All the selected plants received N at fixed rate namely ©%. g/
plant/ year (Sayed- Shren, Y.+ ¢). Compost (Y % N) as a source of
organic N was added once at the first week of Jan., during both
seasons. Both inorganic N sources (ammonium nitrate and
Ammonium sulphate) were divided into fourteen equal doses started
on the first week of April and at two week intervals ended at the last
week of Oct.

The experiment was set up in completely randomized block
design in split- plot arrangement for the two seasons of inorganic N.
The ten proportions of inorganic, organic and bioforms of N occupied
the main and sub plots, respectively.

After the emergence of the inflorescences (early of Sept.), the
following two growth characters were recorded:

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

Y. Pseudostem girth (cm.) in the base, middle and top of the
pseudostem, then the average was calculated.

Leaf samples were taken from the third upper leaf in the
descending leaves from the top of the plant after bunch shooting in the
mid. of Sept. during both seasons. A sample of Y+ x Y+ cm. area from
the middle part of the leaf blades as recommended by Martin- Prevel
(Y4VvY) was taken for determining the percentages of N, P and K
according to the procedures reported by Chapman and Pratt (Y3Ve).
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The bunches were picked at the last week of Oct., then bunch
weight (kg.) was recorded. Six hands (from the base, middle and distal
end of the bunch) were taken for measuring hand weight (kg.). After
artificial ripening, fruit weight (g.), total soluble solids %, total and
reducing sugars % and total acidity (as g. malic acid/ )+ + g pulp) were
determined according to A.O.A.c.()44°),

The obtained data were tabulated and were subjected to the
proper statistical analysis and the differences between different
treatment means were compared using new L.S.D test at © %
according to Gomez and Gomez () 4A¢),

RESULTS AND DISCUSSION
V- Height and girth of pseudostem:

It is clear from the data in Table (Y) that fertilization of Grande
Naine banana plants with N via ammonium sulphate significantly
stimulated the two growth characters namely height and girth of
pseudostem comparing with using ammonium nitrate during Y+ -4/
YeYeand Y+ V+/ Y+ V) seasons.

Application of N via ©+ to Y° % inorganic form plus ‘Y.e to @+
% Biogen or compost significantly stimulated such two growth traits
comparing with using N completely via inorganic form or when
inorganic N was applied at percentages lower than ¢+ %. Reducing
percentages of inorganic N from Y+ to ¢+ % and at the same time
increasing percentages of Biogen or compost from +.+ to ¢+ % caused
a gradual and significant promotion on the height and girth of
pseudostem. Application of N via Y° to Y° % inorganic plus YY.° to
Yo 0 compost surpassed the application of the same percentages of
inorganic N plus Biogen at YY.e to Ve %. A significant reduction on
such two growth characters was observed with reducing inorganic N
to Yo % even with the application of organic and biofertilizers.
Application of inorganic N at ¢+ to Ve % of the suitable N plus both
compost and Biogen each at YY.© to Yo % was superior than
application of inorganic N at the same percentages with Biogen or
compost in stimulating such two growth characters.
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Table Y: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on the pseudostem,
height (cm.) and girth (cm.) of Grande Naine banana
plants during Y+ +4/Y«Y+vand Y+ Y+/ Y+« seasons.

Pseudostem height (cm.) Pseudostem girth (cm.)
Character RN Yo v [ovangvan
Proportions of Sources of mineral N (A)

inorganic, organic

and bioforms of N o o ) o

(B) | | S| a| | S| | | 5| | &| §

D (<5} [<5) (<5}

= = = =

by, Y«+ 9% inorganic YAY, [ YAY, | YAY, | YAY, | YAo, | YAE,
TAA | VYA | Y,

~

Yoo |vra e

(inorg.) 1 N4 v . 3 \
by Vo % inorg. + Y0 %% | YA | YAV, | YAT | YAT | YAA | YAV,
. } VYA | Yoo | YYe [ vy [ viy | ven
Biogen (Bio.) 4 4 ¢ ¢ v ¢
br ©+ 9% inorg' + o YAA [ YAY, | Y9+, | Ya. | YAy, | Y)Y,

Voo | YAY | VAV [ Vi [ vae | vV A
1% Bio. 4 1 A ° A v
b: Y0 %% inorg. + Ve % | YY), | YVE | YVYY_ | YVY | Yve | vy,
¢ Y oqy [ YN [ tey [ary |y
Bio. . . ° o 9q N4

b, Yo 9% inorg. + Yo 96 | Y40, | Yeu | YAV [ YAV | Y44 | YA,
VAL | AY e [ VA A YAy [ AY [ ALA
compost (com.) 1 . A . 4 °

b o+ %inorg_+=.% A1 U I O S I v N B o D O w S B o
com. M : N ° N ¥

by Yo 9% inorg. + Yo b | YVY. [ YY1 | Yvi | Yve | Yvi | vve,
YN [ e d [ e [y [y | ey

com. . . ° 1 q A
ba Ve inorg_ +\Y, 0/ Yol | Yol | YeX, | VoY [ Yol | VoY,
. AY o | ALY [ AET | AEY | AV.e | Ao A
Bio+) ¥.e7 com. . . ° ° % 1
0. 0pinorg. + Y2 0% | YOV, | ¥Yo [ YaY. | YT | VYA | TN,
b ©* % inorg ? Ao | A% A | AVe | ATYF [ )Y | AAA
Bio. + Y2 % com. 4 . ° ° A Y
bi. Yo/ inorg.+¥V.eZ | YYT [ YYA_ | YVY_ [ YVV | YVa_ | YVA
1o | AT [ AT | TA [ 1Ay | Ay
Bio.+¥V.o7 com. ) . 1 ° q \
YAA, | YAy, Ya. | yay,
Mean (A) V¥ v Ve | vy
¢ 1 . ¢
A B AB A B AB A B AB A B AB
L.S.Dat® %

YA Y YA Y oYY YA Y [ YA Ye | ve | vy | oYt

a, = Ammonium nitrate (Y¥.© % N)
ar= Ammonium sulphate (Y+.1 % N)
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The highest values were recorded on the plants that received the
suitable N via ©+ % inorganic + Yo % Biogen + Y° % compost.
Treating the plants with N via Y° % inorganic + Y° % Biogen gave the
lowest values.

Supplying Grande Naine banana plants with the suitable N
through ©+ % ammonium sulphate + Y° % Biogen + Ye % compost
gave the tallest and thickest plants. These results were similar during
both seasons.

The beneficial effect of organic and biofertilization on enhancing
soil fertility, fixation of atmospheric N, B vitamins, antioxidants,
natural hormones and antibiotics (Subba- Rao, Y 4A¢; Nijjar, Y3Ae and
Kannaiyan,Y + + Y) positively reflected on enhancing growth characters.

These results are in harmony with those obtained by Kamel
(Y++Y); Ahmed et al., (Y++Y); Ali (Y++°); EI- Sawy (Y++1) and
Mahfouz (Y+))).

Y- Percentages of N, P and K in the leaves:

It is clear from the data in Tables (Y& ¢) that supplying the
plants with ammonium sulphate was significantly favourable in
enhancing the percentages of N, P and K in the leaves rather than
using ammonium nitrate during both the two experimental seasons.

Supplying the plants with the suitable N through ¢+ to Ve %
inorganic plus YY.® to ©+ % Biogen and/ or compost significantly
enhanced the percentages of N, P and K in the leaves rather than using
N via inorganic N alone or when the inorganic N was applied at
percentages lower than ¢+ %. The promotion on the three nutrients
was associated with reducing inorganic N from Y+ to ¢+ % and
increasing percentages of Biogen and/ or compost from «.+ to ©+ %.
Application of compost along with inorganic N at ©+ to Y@ % seem to
be preferable than using Biogen at the same percentages of inorganic
N in increasing the percentages of nutrients. Application of both
Biogen and compost besides inorganic N significantly increased these
nutrients comparing with using Biogen or compost with inorganic
fertilization. The maximum values were recorded with using N via © -
% inorganic + YY.© % Biogen + Y. % compost. The lowest values
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were recorded on the plants that received N through Y© % inorganic +

Yo 9% Biogen.

Table ¥: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on the percentages of
N and P in the leaves of Grande Naine banana plants
during Y:+4/Y«Yeand Y+« +/ Y+ V) seasons.

Leaf N % Leaf P %
Character Yo/ v | vy Yoed/rare | ovarg v
Proportions of Sources of mineral N (A
inorganic, organic = = = &
and bioforms of N S N - F N = R R =gl R IR (=
= = = =
Yeo 0 i
b ¥ Inorganic YR Y e | YRV Y R [ Y Y [ YR A XY [y e x| yy

(inorg.)

by Ve 9% inorg. + Ye
% Biogen (Bio.)

br ¢+ % inorg. + ¢+
:% Bio.

b: Y¢ % inorg. + V¢
% Bio.

b. V¢ % inorg. + Y¢
% compost (com.)
b. ¢+ % inorg. + ¢+
% com.

by Y¢ % inorg. + V¢
% com.

b, Vel inorg.
+VY.07  Bio+VY.o/ [YAe YA | YAy [YAT[Y Ao YAy [vov | ar| | eq | T0] Y
com.

b. ¢+ % inorg. + Ye
% Bio. + Y2 % com.
b,. Yo/
inorg.+YVv.e’ ARANARARARIARRACHRR IR R AN R AN P I 0 I 0 0l R A R
Bio.+YV.o7 com.

Yoee Yoy |YeA|Y e Y or You [ ¥ e gy | ¥a] YA EY ] g

Yoo [YAY|Yoa Yoy Y e | Yy | e gy | gy | s |6 | tA ] g0

YA Y VE| YV [YAA[Y VT Y VY [ v g oy v ga ] gl or ] 0y

YVE Y AY YN[ YVU[Y A [Y A [vor | ot | o8| 0¥ oV oo

YN Y X YT Y AR YT YA YT ey YA YAy e

Mean (A) Y Eq Y. YY Yoy |Y.edq V¥4 g0 AR A

A | B|ABlA|B|ABlA| B|AB| A| B |AB

LSDat® % P O IS 20 O T I O AL V20 O IO (R 3 IR T IRV 28 NSNS 3 Y- NN

a, = Ammonium nitrate (Y¥.© % N)
ar= Ammonium sulphate (Y+.1 % N)
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Table ¢: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on the percentage of K
in the leaves and bunch weight (kg.) of Grande Naine
banana plants during Y:+%/ Y«Y+« and Y:+V+¢/ Yo

sSeasons.
Leaf K % Bunch weight (kg.)
Character AR N A YA
Proportions of Sources of mineral N (A)
inorganic, organic - . — —_
and bioforms of N (B) Q Q Q Q
c| | 5| | s| G| | | §| | | &
D [«5) D (<5}
= P p =

b, Y+« 9% inorganic

8 YA YO Y YY Y YY Y VA Y YT Y Y | YYr Y Y | Ye g Yra
(inorg.)

by Yo % inorg. + Y®

. : YAO Y YY[YAA|YAV|Y Yo [YYY[YE o Yo N |[YeT|Yeo|Yo &|Yo o
% Biogen (Bio.)

br ¢+ % inorg. + ¢

. YYO Y XYY YA|YYA[Y Yo Y XY |[Yo XY [YT1Y|Yo A|lYoofY1T]|Y1)
1% Bio.

b: Yo % inorg. + Ve

. Y YA YA Y AY [YAY [YAAY A YA L [YAY YAV YA [V4.7 VAN
% Bio.

b. Ve 9% inorg. + Ye

Y XU Y EY Y ra Y ra Y oY Y [ YUY [YVe[YT1a[Yle|YValYVY
% compost (com.)

b. ¢+ % inorg. + ¢
% com.

by Y¢ % inorg. + Ve
% com.

by YeZ inorg. +\Y.o/
Bio+VY.e7 com.

b.s ¢+ % inorg. + Ye
% Bio. + Y° % com.
by. YeZ inorg.+YVv.eJ
Bio.+¥V.e/ com.

You[You[YoY| YoV | Yoo | Yot | YO IYAV|IYAN|YYY|Yd «[VA L

YUV [Y A Yo [ Y e | YAV Y AT YA e[ Ya e |Ya . [YAA [T, |Yd 0

YAY YAy vt Y ve [y va Y v Ya [ vy v ey o YA

Mean (A) \RERS YXY[Y.YA Yév|Yoo Yéo|Yo A

LSDat® % Y

a, = Ammonium nitrate (Y¥.© % N)
ar= Ammonium sulphate (Y+.1 % N)
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Supplying the plants with N through ¢+ % ammonium sulphate +
VY.© 9% Biogen + YY.© % compost gave the maximum values of the
three nutrients namely N, P and K during both seasons.

The beneficial effect of organic and biofertilization on reducing
soil pH and enhancing soil fertility and organic matter may
posssitively reflected on enhancing the uptake of these nutrients
(Subba- Rao, Y4A¢ and Nijjar, Y4A°).

These results are in harmony with those obtained by Roshdy
(Y+)+); Mahfouz (Y+)Y) and Merwad (Y +))).
¥- Weights of bunch and hand:

One can state that supplying the plants with ammonium sulphate
was significantly improved weights of bunch and hand in relative to
the application of ammonium nitrate fertilizer during both seasons.

Varying N management caused significant differences on the
weights of bunch and hand. Using the suitable N through ¢+ to Y %
inorganic and/ or Biogen and compost at ‘Y. % significantly
improved weights of bunch and hand comparing with using N
completely via inorganic form or when inorganic N was applied at Y°
% out of the suitable N. Using N completely via inorganic form
significantly increased weights of bunch and hand in relative to using
N as inorganic N at percentages lower than ©+ % even with the
application of organic and biofertilization. There was a gradual and
significant promotion on the weights of bunch and hand with reducing
percentages of inorganic N from Y+ to ©+ % and at the same time
increasing both Biogen and compost percentages from +.+ to ¢+ %.
Application of compost along with inorganic N was preferable than
using Biogen with mineral N in improving weights of bunch and hand.
The best results were obtained with using N via inorganic, organic and
bioforms at ¢+ %, Y° % and Y@ %, respectively (Tables ¢& °).

Fertilizing of Grande Naine banana plants with N through ¢+ %
ammonium sulphate + Y° % Biogen + Ye % compost gave the best
results with regard to weights of bunch and hand. Under such
promised treatment, bunch weight reached Y\ and Y:.e kg in relative
to YY.. and YY.Y kg produced by plants received N completely via
ammonium nitrate during both seasons, respectively.
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The positive action of organic and biofertilization on growth and
nutritional status of the plants seem to be possitively reflected on
improving production of the plants.

These results are in agreement with those obtained by El-
Shenawi and EI- Sayed (Y++°); EI- Sawey (Y. +1); Salah and Boshra
(Y++A) and Mahfouz (Y- V)).

¢- Fruit characteristics:

It is obvious from the data in Tables (°& 7 & V) that fertilization
with ammonium sulphate significantly improved fruit characteristics
in terms of increasing finger weight, total soluble solids % as well as
total and reducing sugars % and reducing total acidity % in relative to
using ammonium nitrate during both seasons.

Fruit characteristics were significantly varied among the various
N management treatments. Application of N through Ye to Yo %
inorganic and/ or Biogen or compost each at ‘YY.e to Yo %
significantly improved fruit quality in terms of increasing finger
weight, total soluble solids % total and reducing sugars %, and
reducing total acidity % rather than application of N via inorganic
form alone. Improving quality of the fruits was associated with
reducing inorganic N from Y.+ to Y % and increasing percentages of
organic and bioforms of N from .+ to V2 %. Application of the three
sources of N seem to be more effective than using one or two sources
in improving fruit quality. Using compost was superior than using
Biogen when both was applied with inorganic N in improving fruit
quality. The best results with regard to fruit quality were obtained with
using N via Yo’ inorganic + YV.© % organic (compost) + YV.© %
bioform (Biogen).

Supplying the plants with N through Y % ammonium sulphate +
YV.e % Biogen + YV.© % compost gave favourable effects on both
physical and chemical characteristics of the fruits.

Table ¢: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on weights of hand
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and finger of Grande Naine banana plants during ¥« «4/
Y Yeand Y«Y+/ YV seasons.

Hand weight (kg.) Finger weight (g.)
Character I ERNIEE I ERNIEY
Proportions of Sources of mineral N (A)

inorganic, organic — - - -
and bioforms of N Q o Q Q
(B) S| g | S| || 8| || 5| | c| 5
[«5] (5] (5] (5]
= = = =

bv Yoo %
YAA| Y YT Y XYY [ YAY [ YYe [ Yot [ava [ de. | qs [ Ao [ AAA| ATA

inorganic (inorg.)

by Y % inorg. +
Yo % Biogen YOYO [ YNV [ VYA | YA | VYT | YYY | o | avie [ ATy [ AV [y | A
(Bio.)

br ¢+ % inorg. +
YOV Y EY [ YRV [ Y YT | Yo | YRy [avy [ 496 | AAY [ A [ arA |

°+ :% Bio.
b: Y° % inorg. +
g YAY | Yoo [ Y AT [ Y AT [ VA8 [ YAs | Aoe [ AV O [ ATY | AY A | a1y | a¢n
Ve 9% Bio.
b. V¢ % inorg. + v |
Yo Ofh compost | Y. |Y.ed | vie [ vwe | ver|yra|aay : “Lae. | aay | a1a
. A4
(com.)
b. ¢+ % inorg. + veg [ vet | Voo, Voo
YEA | Yoru | Yoy [ Yey | Yo. | Y e v, 19 .
°+ 9% com. . ° 1 A
by Yo % inorg. + Yo |y,
Yoo YoM Y. 08 V.48 | Y oY VAN | AV Ao | AAY | 44)Y
Ve 9% com. o s

b, Ve’ inorg. +

. . Yo | vea ey e | vy [ hee
1Y.2 0 Bio+YY. 07/ | Y1 | yaa | Yo | Yos | Yy | voed .
° A A
com.
bs ¢+ % inorg. +
R Yol | YYD Ny Yt Y e | YA,
Yo 0o Bio. + Yo Op | y1a | Yy | Yy [ yar | yve [ yay .
o $ °

com.

by. Yo % inorg.
+¥V. 07 BioA4YV.e | y.ea | YAV | YA [ Yy [ YA [ YAl ALY [y e | a.s
% com.

Yeal [ e [y,

Mean (A) YXa | vy IR RED a0 | 4 ay.y

A B AB A B AB A B AB A B AB
Vv Ay [ v ey v | Y YA YA Y | YA

LSDat® %

a, = Ammonium nitrate (Y¥.© % N)

ar= Ammonium sulphate (Y+.1 % N)

Table 1: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on the percentages of
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total soluble solids and total sugars in the fruits of
Grande Naine banana plants during Y+«+4/ Y+« and
Y«V+/ Y1) seasons.

Character Total soluble solids % Total sugars %
Proportions of NI NI

inorganic, organic Sources of mineral N (A)

and bioforms of N . - —_ —_

(B) Q ) Q Q

S| | S| | | S| | | 5| | | &

[<5] [<5] [<5] [<5]

= = = =

by Y+« % inorganic | Y. | YA | VA YA YA YA [ Ye fYe i e [ Ye e e,

(inorg.) . ° Y A Y \ . 1 Y Y v °
by Yo Q6 inorg. + Yo | YA, | Yo [ VA A | YA YA [ Ye [T e [ e T 1,
% Biogen (Bio.) ° \ A ¢ ! \¢ 1 Y ! A Y \
br © Q0 inorg. + &« [ YA | Yo | Yo [ VA | Yo Y YT YT Y Y,
‘0% Bio. a o Y N A\ . . 1 A \ A °
be Yo 00 inorg. + Vo | Yo | Yo | Yo | Yo | Yo [ Yo [ VTPV IR [T Y Y,
% Bio. ¢ q v Y v ° ° ) A ¢ Y .
b Yo Opinorg. + Yo | Yo | YO | YV | Yo | YN YN AV AV Y Y Y Y
% compost (com.) 4 1 v 1 ¢ . . o 1 ) A °
b °~%i|’]0r‘g,+"~ SY LYY LYY LYY LYY YWY YA YYD YA | YA,
% com. Y . N . A ¢ ¢ . N 1 Y .
by Yo %0 inorg. + Yo | YV | XYY | XYY [ YO LYY LYY YA YA YA YA YA YA,
9% com. A ¢ \ 1 . A . o A \ 1 ¢
by VeZinorg. +YY.07 | YY | YY [ XYY LYY YYD LYY YA YA YA [ YA YA A,
Bio+\Y.e7 com. ¥ A ! . 1 ¥ 3 . \4 ° Y a

bs ©+ Q0 inorg. + Yo | YY, | XYY | YV [ YY LYV YY, [ YA a0 A Y e,
% Bio. + Y° % com. A Y ) ° . A . A ¢ ) ) 1

E;'V”Véi/é)”vlnéorog_ Yyolve [ ve [yro[ve [ ve [va [ ye [va[va [y |y,
St S IS O I IR B 5 Y Al Y
com.

THER SRR YK WA
Mean (A) Y| A S vy | a ¢ |
LSDat® % A B |AB| A B |[AB| A B |AB| A B | AB

il vol v v e v ey

a, = Ammonium nitrate (Y¥.© % N)

ar= Ammonium sulphate (Y+.1 % N)

Table V: Effect of different sources and proportions of inorganic,
organic and bioforms of nitrogen on the percentages of
reducing sugars and total acidity in the fruits of Grande
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Naine banana plants during Y++4/ Y«Y« and Y:\./
¥+ 1) seasons.

Character Reducing sugars % Total acidity %
PropOrtIOnSOf "~n*/*~\n \'~\~/*~\\ *~~i/\'~\~ I \'~\~/Y~\\
inorganic, organic Sources of mineral N (A)
and bioforms of N — — — —
m m m m
| s | S| ®| | & © < S © < S
[«5] (5] [«5] [«5)
= = = =
Ve 0
P‘ . Yo vy [ ve vy | vy vy ]|ve|.r XA [ exao | orav]ovan| oy
inorganic (inorg.)
by Ve % inorg. +
Ye % Biogen Ve [ YY YT YT A YA XY e YT [ e Yo [ YT e YT | YY)y
(Bio.)
o. O 1 +
br /§|n0rg. VY | ACTY AL A TAY LAY | oxeo | oxre | vxrvo [ oyen | o yre| . vey
°+ :9% Bio
Yo Op | +
b {6|norg. A | AY TAY LAY [ Ao | Ag | x|y, Yoo eyt |oxeg| oy,
Ve 9% Bio.
b. Y¢ 9% inorg. +
Yo Op compost | AY | AT | A | AT LA | AN G| AVA L Ae [ VAT YAE | Ne
(com.)
&. O 1 +
b Yo Inorg. AS T AANTAN T AATAN [ A0 [ v A | oY [ VT | o AN oYY [ v
°+ 9% com.
Yo 0 j +
by % inorg. Adlar|an | ay [ae|as | v | oo X T2 IR T TR BRI
Ve 9% com.
b, Ve’ inorg.
+1Y.07 Bio+VY.e | ay [ aeas| an|aalaa] oy | oaey [ ovev ot oven| ey
% com.
bs ¢+ % inorg. + \
Yo O0p Bio.+ Y2 0% | a.¢ | av a1y A e g [ oare | vave [aaga | ave | ey
com.
by. Ye’Z inorg. ’ ’
+¥V. 07 Bio.+¥V.e | aA [V R i' Yo X | oYy VY AYE | e[ YT | v AYA
% com.
Mean(A) At | AN AY |4 CAA YAA v Yeo | VA
A B |AB| A B | AB A B AB A B AB
L.S.Dat® %
AR AR R R A R L O T B R

a, = Ammonium nitrate (Y¥.© % N)

ar= Ammonium sulphate (Y+.1 % N)

Unfavourable effects on fruit quality were detected when N was
applied completely via inorganic form namely ammonium nitrate.
These results were similar during both seasons.
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These results might be attributed to the beneficial effects of
organic and biofertilization on supplying the plants with their
requirements from sugars. Generally, organic and biofertilization are
responsible for controlling the absorption of N by plants, consequently
saving organic foods especially carbohydrates for fruit development.

The previous positive effects of ammonium sulphate on fruiting
characters might be attributed to its essential effect on lowering soil
pH in favour of increasing the availability of most nutrients (Nijjar,
YaAe),

These results are in agreement with those obtained by El-
Shenawi and EI- Sayed (Y- +°); EI- Sawy (Y++1); Salah and Boshra
(Y++A)and Mahfouz (Y+))).

As a conclusion, the best results with regard to yield and fruit
characteristics of Grande Naine banana plants were obtained with
supplying the plants with N (%« g N/ plant/ year) via °+ %
ammonium sulphate + Y % Biogen + Y % compost.
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