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ABSTRACT

This study was carried out during Y+ Y+ and Y+ seasons as
an attempt to reduce chemical fertilizers partially in Sakkoti dry
date palm orchards under Aswan region by application of organic
(filter mud) and biofertilizer (Minia Azotene). Inorganic, organic
and biofertilizers were applied at various proportions.

Obtained results indicated that supplying Sakkoti date palms
with N in inorganic source at "+ to A+ % and organic and
biofertilizers at Y+ to ¢+ % was very effective in improving all
growth characters and vyield/ palm compared with using N
completely in inorganic form. Reducing the percentages of
inorganic N from Y+« to .+ % and at the same time increasing the
percentages of organic and biofertilizers from .+« to Y+ + % caused
a gradual increase in the percentages of N, P and K and improved
fruits quality i.e increasing in fruit weight, total soluble solids, total
sugars and decreasing in total acidity, crude fibre, soluble tannins
and nitrite.

However, to improve Sakkoti date palms yield quantitively
and qualitatively, also reducing nitrite pollution of the fruits, it is
advisable to supply the palms with the suitable N (Y« ++ g/ palm/
season) as inorganic, organic and bioforms at 1+, Y+ and Y+ %,
respectively. Thus, it can be recommended to replace ¢+ % of
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mineral fertilizers by organic and biofertilizers for producing
organic fruits.

INTRODUCTION

It is well known that date palm needs large amounts of fertilizers
especially nitrogen. The major problems facing growers are the high
costs of mineral fertilizers and also these chemical fertilizers play as
air, soil and water polluting agents during their processing and
utilization. This drow the attention of researchers and date palms
growers to use organic fertilizers (which are safe for human, animal
and environment) for partial substitution of mineral N.

It was found that using the suitable N in all sources at the
optimum proportions had pronounced improving effect on growth and
fruiting of different date palm cvs. (Melouk et al., Y2%%; Osman,
Y++Y; Shahein et al.,, Y:+Y; Mohamed and Ragab, Y::¢; Abd El-
Hameed and Ragab, Y+ +¢; Mansour et al, Y+ ¢; Gobara and Ahmed
Y«+& Abou- Sayed- Ahmed et al.,, Y:+°; EI- Assar, Y++2; Diab,
Y++7; Almadini and Al- Gosoibi, Y+ +V; Al- Wasfy and El- Khawaga,
Y++A; Al- Kharusi- Latifa et al., Y++%; Osman, Y+ +9%; Morsi, Y+ 49,
Souna- Faiza et al., Y+ +; Ibrahiem- Zenib, Y+ + and Ahmed- Samah,
Yo,

The objective of this study was to select the best proportion of
inorganic, organic and bioforms of N that result in improving yield
quantitively and qualitatively and reducing nitrite pollution of Sakkoti
date palm fruits.

MATERIALS AND METHODS

This study was conducted at the Public Experimental Orchard of
Kom Ombo Research Station, Hort. Res. Instit., Agric. Res. Center
during the two consecutive seasons of Y:Y.« and Y+)). Thirty
offshoots derived Sakkoti dry date palms were selected planted at v x
Y meters apart.

Soil is classified as silty clay in texture with water table depth not
less than two meters. The results of orchard soil analysis according to
Chapman and Pratt (Y4Ve) are given in Table ).
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Table Y: Mechanical, physical and chemical analysis of the tested

orchard soil.
Characters | values
Particle size distribution:
Sand % AR
Clay % RARE
Silt % DOA
Texture grade . Silty clay
pH (Y:Y.° extract) DAL
E.C (): ¥.° extract) mm hos/ ¥+<: C/fcm") 0)
O.M. % MANER
CaCOr % DVLYY
Macronutrients values:
Total N % HEUAR
P (ppm, Olsen method) AERR
K (ppm, ammonium acetate) RARNE
Mg (ppm) AARE
S (ppm) LA
AR

B (hot water extractable)

;:Available Zn, Fe, Mn and Cu (EDTA extractable, ppm)

Zn BRA
Fe SRR
Mn YA
Cu AT

The experiment included the following ten treatments from
inorganic (ammonium nitrate, YY.© % N), organic (Filter mud, Y % N)

and biofertilization (Minia Azotene).

Y- Application of the suitable N (V+++ g./ palm/ year) as Y++ %
inorganic source (Y4Ae + g. ammonium nitrate/ palm/ year)

Y- Application of the suitable N as A+ % inorganic source (YYAA.« g.
ammonium nitrate/ palm/ year) and Y+ % organic source () .+ kg.

Filter mud/ palm/ year).

Y- Application of the suitable N as A+ % inorganic source (YYAA.+ g.
ammonium nitrate/ palm/ year) + )+ % organic source (°.+ kg.
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Filter mud/ palm/ year) and Y+ % bioform () ++ g. Minia Azotene/
palm/ year).

¢- Application of the suitable N as 7+ % inorganic source (YV4).: g.
ammonium nitrate/ palm/ year) and ¢+ % organic source (Y+.+ kg.
Filter mud/ palm/ year).

o- Application of the suitable N as 1+ % inorganic source (YV4).+ g.
ammonium nitrate/ palm/ year) + Y+ % organic source (.+ kg.
Filter mud/ palm/ year) and Y+ % bioform (Y++ g. Minia Azotene/
palm/ year).

1- Application of the suitable N through ¢+ % inorganic source
(VY4¢,+ g. ammonium nitrate/ palm/ year) and '+ % organic
source (V+.+ kg. Filter mud/ palm/ year).

V- Application of the suitable N through ¢+ % inorganic source
(YV4<¢,+ g. ammonium nitrate/ palm/ year) + Y+ % organic source
(Ve.+ kg. Filter mud/ palm/ year) and Y+ % bioform (¥ + g. Minia
Azotene/ palm/ year).

A- Application of the suitable N through Y+ % inorganic source (24V. -
g. ammonium nitrate/ palm/ year) and A+ % organic source (¢-.-
kg. Filter mud/ palm/ year).

4- Application of the suitable N through Y+ % inorganic source (24V.-
g. ammonium nitrate/ palm/ year) + ¢+ % organic source (¥ +.+ kg.
Filter mud/ palm/ year) and ¢+ % bio organic form (¢++ g. Minia
Azotene/ palm/ year).

\ «- Application of the suitable N through no inorganic source (+.* g.
ammonium nitrate/ palm/ year) + ¢+ % organic source (Y°.+ kg.
Filter mud/ palm/ year) and ©+ % bioform (+.® kg. Minia Azotene/
palm/ year).

Each treatment was replicated three times, one palm per each.
Inorganic, organic and bioforms of N were added in the forms of
ammonium nitrate (YV.© % N), Filter mud (Y % N) and Minia
Azotene, respectively. Ammonium nitrate as inorganic N source was
divided into three equal batches and applied at the first week of
March, May and July for both seasons. Filter mud was added once at
the Last week of Jan each season. Minia Azotene N biofertilizer was
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applied once on the middle of Feb. in both seasons. The experiment
was arranged in a complete randomized block design.

Morphology of leaves was examined on the four full size leaves/
palm (one leaf at each side). Measurements included leaf length and
width, number of leaflets/ leaf, average width and length of leaflet
(cm) on A leaflets per each leaf. Leaflet area (cmY) was determined
according to Ahmed and Morsy (Y 44%) equation: Leaflet area = (W x
L) x +.AY + Y+ Y4 in which W and L are the maximum width and
length of leaflet. Then leaf area (m") was calculated by multiplying the
number of leaflet/ leaf by the leaf area of leaflet. Also, total surface
area of palm (m') was estimated by multiplying number of leaves per
palm by total leaf area (m'). Number of spines per leaf was also
recorded. The percentages of N, P and K in the leaf was followed by
taking one six-month old labeled leaf per palm was (at the first week
of August annually) and the medium four pinnae. The concentrations
of N, P and K in the dried pinnae were determined according to the
procedures outlined by Chapman and Pratt (Y2V®).

Bunches (ten) of Sakkoti date palms were picked at the optimum
commercial harvesting time under Aswan region conditions (¥ of
August) in the two experimental seasons. The yield of each palm was
recorded in terms of weight (kg)/ palm by multiplying the average
bunch weight by total number of bunches per palm (ten bunches).
Samples of fifty dates from each replicate were taken for dermination
of weights of fruit, total soluble solids % (T.S.S. %), total sugars
(A.O.A.C, Y449), total acidity (g malic acid/ Y++ g pulp), tannins
content (Balbaa, Y3AY) and crude fibers content (A.O.A.C, Y3%¢2), The
obtained data were tabulated and subjected to the proper statistical
analysis of variance using New L.S.D. test for recognizing the
significance differences among the various treatment means according
to the method outlined by Mead et al., (Y34Y).

RESULTS AND DISCUSSION
Growth characters:
It is clear from the data in Tables Y and Y that varying
N management had significant effect on all growth characters namely,
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Table Y: Effect of different proportions of inorganic, organic and
bioforms of N on number of leaflet/ leaf, leaflet area
(cm"), leaf area and total surface area of palm (m') of
Sakkoti date palms during Y+ and Y+ seasons.

. . . . No. of Leaflet
Different  inorganic, organic and Iegﬂzt/ leaf arega(cfn')
biofertilization treatments

Yoy, Yo Yoy, Yo
V- Y.+ 9% inorganic (inorg.) YAY . VAY YYY.Y VYA
Y- A+ % inorg. + Y+ % organic YAV, . YAA YYV.Y AR IR

- Ae Op « 0 i « 0
" A+ % inorg. + 1+ 9% organic + 1+ % | 4, Vv, VAT | vrens
bio.
£- . 9% inorg. + ¢+ % organic 194, YA, A V6.9

-1 05 g « 0 i )

- 1+ % inorg. + Y* % organic + Y+ % Yoy Yov Vero Veoy
bio.
1- ¢+ 0% inorg. + 1+ % organic \VY, . \Wi ARR ARRA

- ¢+« 05 i « 0 i « 0
V- £+ 9% inorg. + ¥+ % organic + ¥+ % |y, LN VATA VY. .0
bio.

A-Yn%inorg.+/\~%organic AR AT Yot Vedy

I « 0 i « 0
A=Y+ % inorg. + £+ %6 organic + £+ % |y, | LW IR XEX
bio.

-« « 04 « 0 i « 0
‘1o 0inorg. + 2x Yo organic+ e % |y, | Vov.. Veray |y
bio.

New L.S.D at © % v v.e VA Y.

Total surface area

Y

Characters Leaf area (cm’) of palm (m")
V- Y+« 9% inorganic (inorg.) Y.V Y.y YY.¢ .y

Y- A+ 9% inorg. + Y+ % organic Y.ve Y.tV Yv.a Yev
- Ae O « 0 i )

;ioA Y% inorg. + Y+ % organic + Y+ % Yo Y04 Yo Yo

£- 1. % inorg. + £+ % organic Y04 Y.vA Yi.4 Yv.4
- « 04 | « 0 I « 0

;io.‘ % inorg. + Y+ % organic + Y+ % YAt Y% YA Ya1

1- ¢+ 9% inorg. + 1+ % organic V.4Y Y..0 V4.V Y.o0
- ¢v 05 « 0 i )

V- £+ 9% inorg. + ¥+ % organic + ¥+ % Y.y YAn Yoy e

bio.

A- Y+ 9% inorg. + A+ % organic \.Ve A Vv, YA
- « 04 | « 0 I « 0

;iov Yo inorg. + ¢+ % organic + ¢+ % VAo VA VA0 14.Y
v o v 05 « 0 i « 0

E)io .+ % inorg. + ®+ % organic + ¢+ % \ne VY V1.8 1y

New L.S.D at ® % A eV A NE)
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Table ¥: Effect of different proportions of inorganic, organic and
bioforms of N on number of spines/leaf and percentages
of N, P and K in the leaves of Sakkoti date palms during
Y+Veand Y.V season.

. i . ) No. of spines/ Leaf
Different inorganic, organic and
leaf N %

biofertilization treatments

K [IEK Yo Yo
V- Y+ + % inorganic (inorg.) Yoo AR V.64 V.00
Y- A+ % inorg. + Y+ % organic AR YY.. V.oV oy
Y- A+ 9% inorg. + Y+ % organic + Y+ % bio. AR AR AR 1.
¢- 1+ % inorg. + £+ % organic AR YY.. ARA 1.YA
°- %+ 9% inorg. + Y+ % organic + Y+ % bio. YY.° YY.¢ VA VAV
1- £+ 9% inorg. + 1+ % organic VAR Yol V.M 1.4
V- £+ 9% inorg. + ¥+ % organic + ¥+ % bio. AR A AR V.44 Y.o0
A- Y+ 0% inorg. + A+ 9% organic AR V4. Y.\e Y.Yy
4- Y+ % inorg. + ¢+ % organic + £+ % bio. VAN Ve Y.v4 Y.rv
V.- +.+ %inorg. + ¢+ % organic + ¢+ % bio. AR VA0 Y. Y.EA
New L.S.D at ¢ % oy oy o Y
Characters Leaf P % Leaf K %
V- Y+ % inorganic (inorg.) v AR AR ARA
Y- A+ % inorg. + Y+ % organic Y AR y.ra V.48
Y- A+ % inorg. + Y+ % organic + Y+ % bio. Y LYY V.8V AR
¢- 1+ % inorg. + £+ % organic LYY Yo V.00 AR
®- 1. 9% inorg. + Y+ % organic + Y+ % bio. Yo «.¥4 AR AR
1- £+ 9% inorg. + 1+ % organic YA vy AR YA
V- £+ % inorg. + ¥+ % organic + ¥+ % bio. AR AR VYA VAA
A- Y+« 9% inorg. + A+ % organic Ly i VAE V.40
4- Y+ 9% inorg. + ¢+ % organic + ¢+ % bio. AN ey ‘.4 Yoo¥
V+- +.v % inorg. + ¢+ % organic + ¢+ % bio. YA N V.94 Y.
New L.S.D at ¢ % ey Y et Y
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number of leaflet/ leaf, area of leaflet and leaf, total surface area of
palm and number of spines per leaf. Application of the suitable N
through %+ to A+ % inorganic N plus Y+« to ¢+ % organic and
biofertilization significantly enhanced growth characters compared
with using N completely via inorganic form or using inorganic N at
percentages lower than "+ %. Application of the suitable N through
the three forms of N was preferable than using one or two sources of
N in stimulating growth characters. The maximum values were
recorded on the palms that received N as 1+ % inorganic, Y+ %
organic and Y+ % bioforms of N. Application of the suitable N as ©-
% organic and °©+ % bioform resulted in the minimum values. These
results were true during Y+ )+ and Y+ seasons.

These results are in agreement with those obtained by Melouk et
al., (Y444); Osman (Y++Y); Shahein et al., (Y++Y) and Ahmed- Samah
(YY)

Percentages of N, P and K in the leaves:

As shown in Table Y percentages of N, P and K in the leaves
varied significantly according to the sources and the proportions of N.
They improved gradually with decreasing the proportions of inorganic
N from Y-+ to +.+ % and at the same time increasing the proportions
of organic and biofertilizers from +.+ to Y+ + %. Fertilization with N as
©+ % organic + ©+ % bioforms of N gave the maximum values.
Inorganic fertilization of N alone gave the minimum values. In all
cases, using the suitable N through all sources gave the highest values
comparing with using N via one or two sources during both seasons.

These results are in harmony with those obtained by Mansour et
al.,, (Y++¢); Gobara and Ahmed (Y- +¢); Diab (Y++7); Morsi (Y++9)
and Ibrahiem- Zenib (Y+)+).

Yield per palm:

It is clear from the data in Table ¢ that yield per palm was
significantly affected by varying N management. Fertilization of the
palms with N as 1+ — A+ inorganic plus Y+« to ¢+ % organic and
biofertilization significantly improved yield compared with using N
completely via inorganic form or using inorganic N at percentages
lower than 1+ %. Yield was significantly declined with using
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inorganic N at percentages lower than 1+ % of the suitable N.
Reducing inorganic N from %+ to +.+ % and at the same time
increasing percentages of organic and biofertilization from ¢+ to Y-
% caused a gradual reduction in the yield. The maximum yield was
presented on the palms that were fertilized with N as 1+ % inorganic +
Y+ 9% organic + Y+ % bioforms of N. The vice versa was obtained with
using N completely via organic and biofertilization, during both two
experimental seasons.

The promoting effect on yield by using N through all sources was
also reported by Almadini and Al- Gosoibi (Y:+V); Al- Kharusi-
Latifaetal., (Y++%) and Ahmed- Samah (Y+))).

Physical and chemical characters of the fruits:

Data in Tables ¢ and © show that fruit quality significantly varied
according to sources and proportions of N. Decreasing the proportions
of inorganic N from Y+« to +.+ % and at the same time increasing the
proportions of organic and biofertilization from +.+ to Y+ %
significantly caused a gradual promotion in fruits quality i.e increasing
fruit weight, total soluble solids and total sugars and reducing total
acidity, crude fibre, soluble tannins and nitrite. Combined application
of all N sources was preferable in improving quality compared with
using N through one or two sources. Complete application of N as
inorganic N gave unfavourable effects on physical and chemical
characters of the fruits. The best results were obtained when N was
added as ©+ % organic form plus bioform at ©+ %. These results were
true during both seasons.

These results are in agreement with those obtained by Osman
(Y++9); Souna- Faizaetal., (Y+)+) and Ahmed- Samah (Y+))).

The positive effect of organic and biofertilization on fruiting of
Sakkoti data palms could be due to great improving in soil fertility,
availability of nutrients, natural hormones, antibiotics and the
biosynthesis of organic foods (Kannaiyan, Y« +Y).

As a conclusion, the best results with regard to yield and quality
of Sakkoti date palms grown under Aswan regions were obtained with
supplying the palms during each season with the suitable N (Y+++ g/
palm) as 1+ % in organic + Y+ % organic + Y+ % biform.
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Table ¢: Effect of different proportions of inorganic, organic and
bioforms of N on the yield/ palm (kg.), fruit weight (g.),
percentages of total soluble solids and total sugars of
fruits of Sakkoti date palms during Y+V+« and Y:\)

season.

. . . . Yield/ palm Fruit weight
Different  inorganic, organic and (K p) @) g
biofertilization treatments Yo oy Ty oy
V- Y+ % inorganic (inorg.) AN BAIRN RN a..0
Y- A+ % inorg. + Y+ % organic R A R N AL a.€.

- AN Op « 0 1 « 0
r- Y inorg. + Y+ % organic + Y+ % Veoo | AYea | a0h | 4.
bio.
£- 1. % inorg. + £+ % organic YYe, e [ VY, a.va aA
O s 04 | « 0 1 « 0

: Yo inorg. + Y+ 9% organic + Y+ % | \yy | yey L |y | vy
bio.

1- ¢4 05 inorg. + 1+ % organic AV« Yoo, o [ Ve M Yo vy

- ¢ 05 ] « 0 i . 0
V- Yo inorg. + ¥+ % organic + ¥+ % dev [Veo [ veor | V. os
bio.

A Yo %inorg+A' %Ol‘ganIC /\£.~ AA-h \~-‘V \~-‘/\

- « 0f | « 0 i « 0
4- ¥+ % inorg. + £+ % organic + £+ % | 0l ap |y Ay | y.AY
bio.

\._ . . 0 i °h 0 1 °h 0

e Yo inorg. + Yo organic + Yo Ao | Ao [ rean | v.an
bio.

New L.S.Dat ® % Y.y Y. L B
Total sugars

Characters T.S.S% % g

\- Y+« 9% inorganic (inorg.) TA | R Y g,

Y- A« % inorg. + Y+ % organic AR | 8L i gy

- AN Op « 0 i « 0
“_ Y% inorg. + Y+ % organic + Y+ % "4 | V.. IR gy
bio.
£- 1+ 9% inorg. + ¢+ % organic Voo [ VA R ne,.
-2 W ¢) i « 0 i « 0

: % inorg. + Y+« % organic + Y+ % vor | vaa 5.4 ot
bio.

1- £+ % inorg. + 1+ % organic VALY | VY. ey oA

- 0 « 0 i )

V- £+ 9% inorg. + ¥+ % organic + ¥+ % VY. | vy AT
bio.

A- Y+ % inorg. + A+ % organic vyt VY. A AR AR
- Y« 0 | ¢. 0 i ¢« 0

o Yo inorg. + Yo organic + Yo VY. Vv 1t 1A

-YAA -
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v v e 04 0.+ 0 i 0. 0
V+- .0 %% inorg. + ¢+ % organic + °+ % vro | via 1Y | vy
bio.
New L.S.D at ® %

n-i ~.° ~." ~.r
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Table ¢: Effect of different proportions of inorganic, organic and
bioforms of N on some chemical characters of the fruits
of Sakkoti date palms during Y+ and Y+ season.

Different inorganic, organic and | Total acidity % | Crude fibre %

biofertilization treatments \EAR \ERA \EAR \ERA
\- Y+ 9% inorganic (inorg.) YVR LYY Y. Y.y
Y- A« % inorg. + Y+ % organic YA | a Yoy Y.V Yoo A
- L] 0 1 . 0 1 .
Y- A+ % inorg. + Y+ % organic + ) Vil | urve A \RE
% bio.
£¢- e %inorg.+i~ %Organic ~-VY\ ~."\V \-ﬂ/\ \.*V
- . 0 1 . 0 i .
°- 1+ 9% inorg. + ¥+ % organic + ¥ Y Y44 1.4¢ )4
% bio.
1- £+ % inorg. + 1+ % organic YA +Yva V.4, VAA
- . 0 1 . 0 i .
V- £+ % inorg. + ¥+ % organic + ¥ CY Y YAV VA
% bio.
A- Y+ %% inorg. + A+ % organic Y LYEE VAY AR
- . 0 1 . 0 i .
8- ¥+ % inorg. + £+ % organic + £ CYYY | vy VA VY
% bio.
L L] L] 0 1 L] 0 1
\ -+ %0inorg. + e % organic + |y 5 |y, y.h4 \ oV
°+ 9% bio.
New L.S.D at ® % VA SRR Y A
: Nitrite in the
Characters Solubl%ﬁt)annms fruits (mg/ Y+ +
g.)
V- Y2+ O inorganic (inorg.) k] k] °.44 LYy
Y- A+ 9%inorg. + Y+ % organic L oA °.vY 8.
Y- A+ %inorg. + Y+ % organic + 1« .oV .00 €4, AN
% bio.
£- 1+ 9% inorg. + ¢+ % organic Al ) Y. v.av
- . 0 1 . 0 i .
-1+ % inorg. + Y+ % organic + ¥ Vo Vtv YA Y1
% bio.
1- ¢4 9% inorg. + 1+ % organic A A Y.00 \RK
- L] 0 I L] 0 1 L]
V- £+ %% inorg. + ¥+ % organic + ¥ Cr T Y. Y.
% bio.
A- Y+ %% inorg. + A+ % organic LYy AR Y..0 AR
- L] 0 I L] 0 1 L]
8- ¥+ % inorg. + ¢+ % organic + ¢ Yt Y. V. R
% bio.
- . L] 0 I L] 0 i
Voo ot 9inorg. + 0+ % organic + | Y VY VA
®+ 9% bio.
New L.S.D at ® % oY A LYY AR
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