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ABSTRACT

This study was conducted during 2002 and 2003 seasons at Nobaria
Horticulture Research Station to investigate the response of “Zaghlout” date palm
yield to varicus organic and inorganic fertilization types as factor (A), fruit-thinning
models as factor (B) as well as interaction among their levels.

Factor (A) levels were: {(a1) no animal manure + & kg NH3SQ4, (a2) 25 kg
animal manure + 4 kg NH3SQ,, (a3) 50 kg animal manure + 2 kg NHaSO4 and (a4)
100 kg animal manure + no NHaS0. levels. Factor (B) levels were: (b1) non-thinned
fruits (the basic bunch number was 8 bunches per palm), {(b2) removing of 25% from
total bunches number, {(b3) thinning of 25% from total stalks in each bunch, (b4)
removing of 50% from total bunches number and (b5) thinning of 50% from total stalks
in each bunch. The possible combinations among these levels were represented as
field experimental reatments.

The results indicated that studied yield as well as fruits characteristics were
significantly affected by both A and B factor levels as well as the experimental
treatments except pit diameter trait. Regarding the fertilization types factor, the results
declared that a3 and a4 levels lead to the best significant values of bunch weight, fruit
weight and dimensions, flesh thickness as well as other fruit quality traits. Differences
betweenconducted values were not significant.

Viewing the fruit-thinning modeis factor, the results illustrated that the b4 level
produced the highest bunch weight value. Level b5 caused the statistical better fruit
" weight and dimensions; fruit flesh thickness; pit weight-and length criteria. As well as
b3 and b4 levels for fruit diameter, flesh thickness and pit weight criteria in both study
seasons. For fruit quality traits, thnnmng models lead to the highest TSS (%) values
comparing with non thinned palms in hoth study seasons. Acidity (%) and total protein
traits did not statisticaly affected by fruit-thinning levels. Total sugers (%) was
increased while soluble tannins was decreased as responses to b5 level

Concerning the action of field treatments, a4b4 treatment was siatisticaly
superior regarding the bunch weight criterion in both study seasons. Also, a3b5
treatment produced the significant highest fruit welght nghest pit length value was
recorded by a1b3 and a1b5 treatments for the 1% and 2 seasons, respectively. Also,
results observed that a4b5, adb4, ad4b3, a4b2, a3b5, a3b4, a3b3 and a3b2 treatments
were refated with best significant values of fruit quality traits.

INTRODUCTION

The date palm (Phoenix dactylifera L.} is one of the most important fruit
crops not only in Egypt but also in the Middle Eastern countries, which
produce more than 80% of world production. Egypt is the leading date
producing country in the world, with an annual production of 1,113,270 tons in
2002 that accounts for 17.78% of world wide date production (FAQO Statistics,
2003). Zaghioul cuitivar is leading one in the Northern Delta region and the
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area devoted for its cultivation is about 4241 Fedans (Ibrahim & Kholif, 2004).
Date palm trees can grow successfully in multifarious soils including rich
carbonate soil such those in the North Tahrier region, including Nobaria
Horticulture Research Station farm. Hence, the present work aims to study
the influence of organic and inorganic fertilizers and their level combinations
as well as the effect of fruit-thinning models and various experimental

treatments on both yield and fruit characteristics of ‘Zaghloul’ cultivar date
palm.

MATERIALS AND METHODS

The present study was carried out during the 2002 and 2003
experimental seasons in the Nobaria Horticulture Research Station farm,
North Tahrier region where the soils are rich carbonate (25.5% CaCO3). The
study utilized trees of the ‘Zaghioul' palms were 15-20 years old. Two main
factors were investigated: fertilization types {factor A) and fruit-thinning (factor
B). Aiso, alt interactions among factor levels were analyzed. Fertilization
types included (1) Zero animal manure + 5 kg NH3SO,, (2) 25 kg animal
manure + 4 kg NH:S0,, (3) 50 kg animal manure + 2 kg NH;SO, and (4) 100
kg animal manure + zero NH;S0O, levels. Fruits were thinned by reducing the
number of bunches per palm (bunch removal) or reducing the number of
stalks (strands) per bunch (bunch thinning). Each pattern being carried out at
two levels (25% and 50%}. Fruit-thinning models were (1) non-thinned fruits
(the basic bunch number was 8 bunches per palm), (2) removing of 25% from
total bunches number, {3) thinning of 25% from total stalks in each bunch, (4}
removing of 50% from total bunches number, and (5) thinning of 50% from
total stalks in each bunch. Fruit-thinning treatments were done after fruit-set.

The organic fertilizer was added in winter (December) as one dose while
the mineral fertilizer was added in two doses (the 1® dose was mixed with
organic fertilizer in the winter and the 2% dose was added at the end of May
{during fruit growth period). In general, each palm received 1000 gm rock
phosphate and 500 gm mineral sulphur at the time of animal manure addition.
Twenty field experimental treatments were arranged, as shown in Table (1).
Each treatment is represented by 4 palms (as replicates).

Fruit samples were collected at ripening stage {October, 4 - 8 penod}
Weight of bunchs (kg / bunch) was determined by a field balance. Fruit
weight {(gm / fruit), fruit length & diameter {cm), pit weight (gm / pit}, pit length
(cm) and pit diameter(mm) were determined in the laboratory. Tetal soluble
solids (TS8%) in fruit juice was measured using hand refactometer, juice
acidity (as malic acid) percentage was ftitrated (A.O.A.C. 1980}, socluble
tannins (%) were evaluated by the method of Swain & Hillis (1959), total
sugars (%) were determined in dried fruit samples at 56 C° in an oven to a
constant weight {Malik & Singh, 1980), and total protein as total nitrogen
{ppm) was determined using the Kjeldahl method according to Jackson
(1967).

All obtained data were fabulated and analyzed at the end of each
season using a Completely Randomized Design (CRD) according to Steel &
Torrie (1880).
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Table {1) : Fleld experimental treatments:

stalks in each bunch.

Experimental Treatments Treat. | No.
Zero animal manure + 5 kg NH:SQ, and non-thinned fruits. aibi 1
Zero animal manure + 5 kg NH3SO4 and removing 25% of total alb2 2
bunches number.
Zero animal manure + 5 kg NHsSO, and thinning 25% of total aib3 3
stalks in each bunch.
Zero animal manure + 5 kg NH3SO, and removing 50% of total albé4 4
bunches number.
Zero animal manure + 5 kg NH;S0,4 and thinning 50% of total a1b5 5
statks in each bunch.
25 kg animal manure + 4 kg NH3804 and non-thinned fruits. az2bi 8
25 kg animal manure + 4 kg NH3504 and removing 25% of total a2b2 7
bunches number.
25 kg animal manure + 4 kg NH3S0, and thinning 25% of total a2 b3 8
stalks in each bunch.
25 kg animal manure + 4 kg NH3S0, and removing 50% of total azb4 9
bunches number.
25 kg animal manure + 4 kg NH3S304 and thinning 50% of total azbs 10
stalks in each bunch.
50 kg animal manure + 2 kg NH;SQ. and non-thinned fruits. a3b1 11
50 kg animal manure + 2 kg NH3504 and removing 25% of total aldb2 12
bunches number.
50 kg animal manure + 2 kg NH3S04 and thinning 25% of total adb3 13
stalks in each bunch.
50 kg animal manure + 2 kg NH1S0, and removing 50% of total alb4 14
bunches number.
50 kg animal manure + 2 kg NH3S0, and thinning 50% of total a3b5 15
stalks in each bunch.
100 kg animal manure + ZeroNH3S04 and non-thinned fruits. adb1 16
100 kg anima! manure + Zero NH3SO4 and removing of 25%. . a4b2 17
from total bunches number.
100 kg animal manure + ZeroNH3S04 and thinning 25% of total a4b3 18
stalks in @ach bunch.
100 kg animal manure + Zero NH3SO4 and removing 50% of total | adb4 19
bunches number.
100 kg animal manure + Zero NHa SO, and thinning 50% of total a4b5s 20

RESULTS AND DISCUSSION

1 Yield characteristics:
1.1 Bunch weight (Kgm / bunch):

Both experimental factors and their interactions significantly affected
bunch weight in both the study seasons. For the fertilizer types factor, data in
Table (2) indicates that the superior significant value of bunch weight was
related with the a4 level in both seasons (32.11 and 31.71 kg / bunch for the
12 and 2™ seasons, respectively). However, no significant difference
appeared between value related with the a3 level in both study seasons.
Always, the a1 level had the lowest significant bunch weight value (25.16 and
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24.84 kg / bunch for the 12 and 2™ seasons, respectively). Hussein &
Hussein (1983) and Shawky ef a/. (1998) obtained similar results.

Looking at the fruit-thinning factor effect, data tabulated in Table (2)
indicates significant differences among values of such 2 trait. In two season,
the b4 level had a significant superior vaiue (32.38 and 32.27 kg / bunch for
1% and 2™ seasons, respectively) compared with values related to the b5,
biand b3 levels. However, no significant difference was apparent when
comparing the value related to the b2 level (31.55 and 31.38 kg / bunch for
1¥ and 2™ seasons, respectively). Resuits from both seasons demonstrate
the influence of leaf / bunch ratio on this criterion. On the other hand, the non
thinhed paims were statistically commensurate with the removal of 50 and
25% from total stalks from each bunch. These results are in line with those of
Azzouz & Hamdy (1974), Badran (1999}, and Hammam et a/, (2002).

Regrading the effect of which experiments, data from the 12 season
indicated that the a4b4, a3b4, and a4b2 treatments produced higher bunch
weight values compared with most other treatments (34.77, 34 60, and 34.50
kg / bunch, respectively). No significant difference was found among these
values. Likewise, a3b4, adb4 and a4b2 treatments lead to higher bunch
weight values compared with most other treatments in the 2™ season (34.73,
34.19 and 34.17 kg / bunch, respectively). No significant differences were
found among the recorded values. Always, the lowest significant bunch
weight value was related with a1b1 treatment {20.23 and 20.70 kg / bunch
for the 1% and 2™ seasons, respectively). Various significant relationships
were found in Table (2). These results are consistent with previous results of
fertilization and thinning factors as well as agreeing with those of Azzouz &
Hamdy (1974}, Nixon & Carpenter {1978), and Godara et al. (1990).

2 Fruit physical characteristics:
2.1 Fruit weight (gm/ fruit). .

The stafistical analysis of the data indicated that the fruit weight
character was significantly affected by both A and B factors and interaction
between their levels in both study seasons. Concerning the effect of A factor
in the 12 season, data in Table (3) shows that the a3 level had a significantly
higher fruit weight value (31.96 gm / fruit} followed by the a4 level (30.13 gm /
fruit). The lowest fruit weight was obtained with the a1 level In the 2™
season, the a3 level produced a significantly higher fruit weight (32.66 gm /
fruit) cmoparing the values related to the a2 and a1 levels, but no significant
difference comparing the a4 related value. These results are in line with those
observed with the bunch weight criterion. Nixon & Carpenter (1978)
described the positive influence of feriilization on fruit weight. Contrarily,
Bacha & Abe-Hassan (1983) and Shawky ef al. {1999) reparted that weight of
date palm fruits was not significantly affected by nitrogen fertilization.

For the effects of factor B, the data of the 1¥ season showed that the
b5 level had a significantly. higher value of this trait (31.79 gm / fruit) but there
was no significant difference comparing the b3 related value. The lowest
significant value was obtained with the b1 level (25.92 gm / fruit). Regarding
the 2™ season, the data declared that the b5 level had the highest fruit weight
value (34.65 gm / fruit) followed by the b3 level.
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Table (2): Effect of fertilization types (A) and fruit-thinning models (B} factors as well as field treatments (their

levels interaction} on the bunch weight trait (kg / bunch).

Fertilization First season (2002) Second season (2003)
types levels Fruit-thinning models {levels) Mean Fruit-thinning models (levels Mean
b1 b2 b3 b4 b5 b1 b2 b3 b4 b5
al 20.23 26.90 23.53 28.63 26.50 25.16 20.70 26.70 23.33 27.53 25.93 24.84
a2 26.97 30.90 26.13 32.13 27.15 28.66 26.52 30.M1 26.76 32.60 26.33 28.58
a3 30.68 33.89 29.56 34.60 28.40 31.43 30.47 33.92 29.67 34.73 27.37 31.23
a4 32.83 34.50 29.15 34.77 29.30 32.11 31.97 3417 29.27 34.19 28.93 N
Mean 27.68 31.55 27.09 32.28 27.84 = 27.42 31.38 27.26 32.27 2714 | -
LSD (0.06) : A=123 A =139
B =142 B =1.72
AB= 0.71 AB =0.74
Table (3): Effect of fertilization types {A) and fruit-thinning models (B) factors as weli as field treatments trait
(gm / fruit). (their levels interaction) on the fruit weight
Fertilization First season (2002) Second season (2003)
types {levels) Fruit-thinning models (levels) Mean Fruit-thinning models {levels) Mean
' b1 b2 b3 b4 b5 b1 | b2 b3 b4 b5
al 2010 | 2773 | 29.81 | 2877 | 3027 | 27.34 | 2090 | 28.50 | 29.33 | 30.05 | 31.10 | 28.10
a2 2513 | 2785 | 29.95 | 30.10 | 30.33 | 2868 | 28.03 | 29.95 | 31.15 | 30.19 [ 35.50 | 30.96
a3 29.43 | 30.10 | 33.87 | 31.70 | 3470 | 3196 | 30.18 | 31.08 | 3314 | 34.75 | 36.13 | 32.66
a4 29.03 | 2890 | 30.10 | 30.75 | 3185 | 3013 | 2950 | 31.10 | 3263 | 31,80 | 3585 ; 32.18
Mean 2592 | 2865 | 3093 | 3033 | 31.79 | ----- 2715 1 3018 | 3171 | 31.20 | 3465 [ -~
LSD (C.06): A =1.25 : A =082
B =145 B =122
AB =072

AB=0.70
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Always, the lowest fruit weight value was observed with the b1 level (27.15
gm / fruit), Table (3). Godara ef a/. (1990), Badran (1999) and El-Hammady ef
al. (2002) reported similar findings. It is logical that the higher fruit weight
resulted from palms that received 50 or 25% stalks-thinning treatments. On
the contrary the fowest fruit weight resuited from non thinned paims.

Reviewing the field experimental treatments effect, data of the 1%
season showed that the a3bb treatment had a significantly higher fruit weight
value (34.70 gm / fruit), followed by the a3b3 and a4b5 treatments (33.87 and
31.85 gm / fruit, respectively). In the 2™ season, the a3b5 treatment also had
the highest value, but this value did not significantly differ comparing the
values produced by the a4b5 and a2b5 treatments (36.13, 35.85, and 35.50
gm/fruit, respectively). Always, the lowest value was correlated with the ath1
treatment (20.10 and 20.90 gm/fruit for the 12 and 2% seasons, respectively).
Other various significant relationships were presented in Table {3}. Nixon &
Carpenter {1978) reported the impact of fertilization and fruit-thinning
operations on yield and fruit weight. The obtained results are compatible with
the impact of factor level,

2.2 Fruit length {cm):

The obtained data indicated that fruit length was statistically affected by
the two studied factors and the interaction between their levels. For the effect
of fertilization factor, data of two study seasons indicated that the a3 level had
a significantly better fruit length value (5.27 and 5.13 ¢m for the 1% and 2™
seasons, respectively). However, there was no significant difference
comparing the values of a4 level in both seasons (5.09 and 4.95 cm for the
1¢ and 2™ seasons, respectively). The a1l level had the lowest significant
value of this trait in both seasons (4.33 and 4.47 cm, for the 1% and 2™
seasons, respectively), Table {4). These results are in fine with Hussein &
Hussein (1983) and Nixon & Carpenter {(1978).

Viewing the fruitthinning factor, the significant superior fruit length was
related with the b5 level (5.35 and 5.47 ¢m for the 1® and 2™ seasons,
respectively). the lowest significant fruit iength value was obtained with the b1
level in both experimental seasons (4.19 and 4.09 cm for the 1% and 2%
seasons, respectively), Table (4). El-Makhtoun et al(1985), Hammam et a/.
(2002), and El-Hammady et al. (2002) reported that fruit-thinning had affected
fruit dimensions, however Azzouz & Hamdy (1574) reported that the physical
properties of the fruits were not affected by fruit-thinning. Likewise, Glazner
(1983) reported that thinning fruits of 'Barhi’ dates did not affect their size.

Viewing the impact of the interacticns on this criterion, the results of
two season indicated that the a3b5 treatment had a significantiy higher length
value comparing all other treatments (5.95 and 5.85 c¢m for 1# and 2M
seasons, respectively) but there was neo significant difference with the value
achieved with the a4b5 treatment (5.80 cm} onty in the 2™ season. Always,
the lowest significant value was related to the alb1t treatment (3.87and 3.59
cm for 1% and 2™ seasons, respectively). Other stafistically significant
relationships were shown in Table (4). Nixon & Carpenter (1978) report
similar effects.
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Table (4): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments (their

levels interaction) on the fruit length trait (cm).

Fertilization First season (2002) Second season (2003)
types {levels) Fruit-thinning models (levels) Mean Fruit-thinning models (levels) Mean
b1 b2 b3 hd b5 b1 b2 b3 b4 b5
al 361 4.13 4.44 457 4.85 4.33 3.59 4.21 4.86 470 4.97 4.47
a2 3.86 4,23 465 4. 84 4.95 4.51 4.00 4.33 4,90 4 86 5.25 4.67
al 463 4.85 5.35 5.55 5.95 5.27 4.37 5.45 5.55 5.45 5.85 513
a4 467 478 515 520 5.65 509 440 4 .41 4.88 527 5.80 4.18
Mean 4.19 4.50 4,90 5.04 5.35 — 4,09 4,35 5.05 5.07 5.47 —
LSD {0.05) : A = 0.29 A = 0.26
B = 0.30 B =0.35
AB = 0.16 AB = 0,18

Table (5): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments (their

levels interaction) on the fruit diameter trait (cm).

$00Z ‘Aol ‘(5) 0€ “mun einosuey “jos by T

Fertilization

First season {(2002)

Second season {2003)

types (levels) Fruit-thinning models {levels) Mean Fruit-thinning models {lovels) Mean
b1 b2 b3 b4 b b1 b2 b3 b4 b5 .
al 1.88 |1 217 2.30 2.33 2.45 2.23 1.90 217 2.40 240 | 248 2.27
az 2.07 275 2.87 2.87 2.93 2.70 2.04 2.78 290 | 287 2.98 2.7
ad 2.43 2,79 3.00 2.87 3.05 2.83 2.47 2.80 3.1 292 3.04 2.85
a4 247 273 273 277 2.98 2.74 2.40 274 2.85 2.85 2.98 2.18
Mean 2.21 2.61 2.73 21 2.85 ormmme 2.20 2.62 2.79 276 2.87 amvan
LSD {(0.05) : A =014 A = 014
8 = 017 B =017
AB = 0.08

AB =008
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2.3 Fruit diameter (em):

The fruit diameter trait was significantly affected by the two studied
factors and their interaction treatments in both study seasons. Concerning the
factor A, the data of the two study seasons iliustrated that the a3 level had a
significantly higher fruit diameter value (2.83 and 2.85 cm for the1® and 2%
seasons, respectively). But the recorded values did not significantly differ
from the value related to the a4 level in both study seasons (2.74 and 2.76
cm for the 12 and 22 seasons, respectively). Always, the al level had the
fowest significant value of fruit diameter cmoparmg all other levels in both
study seasons (2.23 and 2.27 cm for the1® and 2™ seasons, respectively),
Table (5). These results are in line with the conspectus of Hussein & Hussein
{1983) and commentary of Nixon & Carpenter (1978). Regarding the fruit
dimension criteria, the results indicated that the applied amount of
ammonium sulphate was not enough for obtaining a good fruit size.

Looking factor B, the fruit diameter value related to the b5 level was
highest in both study seasons (2.85 and 2.87 cm for the 1% and 2™ seasons,
respectively) but did not significantly differ comparing those produced by the
b3 and b4 levels {2.73 and 2.71 cm, respectively in the 1¥ season and 2.79
and 2.76 cm, respectively, in the P season). Always, the b1 leve! produced
the lowest ngnrflcant fruit diameter value in both seasons (2.21 and 2.20 cm,
for the 12 and 2™ seasons, respectively), Table (5). El-Makhtoun et a/.(1995},
Hammam ef a/{2002), and El-Hammady ef al (2002} reported that fruit-
thinning affected fruit dimensions. On the contrary, Azzouz & Hamdy (i974)
reported that the physical properties of the fruits were not affected by fruit-
thinning.

Studying the field freatments effect, data showed that the a3b5
treatment produced a significantly higher fruit dlameter value in both
experimental seasons (3.05 and 3.04 cm for the 12 and 2% seasons,
respectively). Always, the lowest significant fruit diameter vaiue was
produced with the alb? treatment (1.88 and 1.90 cm for the 1% and 2%
seasaons, respectively). More statistical significant relationships are shown in
Table (5). Nixon & Carpenter (1978} support the derived results.

2.4 Flesh thickness {mmj):

Flesh thickness criterion was affected by both experimental factors but
did not affected by the interaction between their levels in both study seasons.
Data in Table (6) shows that factor A had a similar effect on this trait in both
seasons. The highest s:gnfflcant value was obtained with the a3 leve! (4.12
and 4.39 mm for the 1¥ and 2% seasons, respectively). However, this value
did not significantly differ from the flesh thickness value resulted from the a4
tevel in both seasons (3.85 and 3.95 mm for the 1% and 2™ seasons,
respectively). The lowest value was obtained with the a1 level. However it was
not significantly different from the value reiated to the a2 level in bath study
seasons. Shawky ef af. (1999) studied the effect of nitogen fertilization on the
pulp weight of 'Sewy’ fruits and found opposite results of those repaorted here.

For factor B (fruit-thinning), the b5 level lead to the highest value of thls
criterion in both study seasons (4.13 and 4.14 mm for the 1% and 2™
seasons, respectively).
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Table (6): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments (their levels
interacticn} on the flesh thickness trait (mm). '

Fertilization First season (2002} Second season (2003}
types (levels) Fruit-thinning models {levels) Mean Fruit-thinning models (levels) Mean
B1 b2 b3 b4 b5 b1 b2 b3 b4 b5
al 2.67 2.83 3.30 3.50 3.83 3.23 283 3.17 3.50 3.33 3.33 3.23
a2 267 3.33 3.50 3.33 3.83 3.33 2.83 3.50 3.65 3.52 3.83 347
a3 3.00 3.95 4.50 4.33 4.83 4.12 317 4.33 4.81 4.72 4.90 4.39
a4 3.38 3.90 4.01 392 4.03 3.85 333 3.83 4.10 4.00 4.50 3.95
Mean 2.93 3.50 3.83 377 4.13 e 3.04 3.7 4.02 3.89 4.14 o
LSD (0.05) : A = 0.46 A =043
B =057 B =0.62
AB = N5 AB = N.S

Table (7): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments (their
levels interaction) on the pit weight trait {(gm.pit).

Fertilization T First se:.f:on|120?2) T Second :e?s?ln (2:)33)
ruit-thinning models (levels ruit-thinning modeils {levels
types (levels) b b2 T b3 b4 b6 | M b2 1 b3 ba g ] Mean
al 3.17 2.85 293 3.10 3.17 3.04 3.11 3.02 2.90 3.01 313 3.03
a2 2.85 2.77 2.54 2.73 2.87 275 2.80 2.80 2.75 2.74 2.98 2.81
a3 2.15 210 2.83 2.87 2.88 2.57 2.20 237 2.64 2.75 2.88 2.61
a4 2.85 2.75 2.87 2.85 2,88 2.84 2.79 2.66 2.75 2.98 2.85 2.81
Mean 2.74 2.62 2.79 2.75 2.95 P 273 271 2.78 2.87 2.96 ——
LSD {(0.05) : A= 014 A = 015
B =019 B =018

AB= NS AB=NS
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‘aH H0 significant diffm‘eﬁr:é ab‘peared companng the values re!ated
with thie $3 and b4 levels (3.83 and 3.77 for the 1¥ and 4.02 and 3.89 mm for
- the 2% season, respectively). The b1 level caused the lowest significant value
in both seasons (2.93 and 3.04 mm, respectively), Table {8). Hammam et a/.
{2002) studied the effect of leaf / bunch ratio and reported that fruit-thinning
significantly increased fruit weight, dimensions, and flesh thickness (%).
Differences among flesh thickness values conducted from field treatments
were not statistically significant in the experiments of Bacha & Abo-Hassan
(1983) and Shawky et a/. (1993).

3 Pit characteristics:
3.1 Pit weight {(gm / pit):

Statistical analysis of the data showed that the pit weight was
significantly affected by both the A and B factors but was not significantly
affected by the interaction between their Ieve1s in both study seasons.
Regarding the effect of fertilization, the data of 1 season showed that the a1
leve! lead to a significantly higher pit weight value (3.04 gm / pit) comnparing
all other levels. There were no significant differences among values produced
by the other levels. Similar results were obtained in the 2 season except the
a3 fevet had the lowest significant value, Table (7). The results are in line with
those of flesh thickness but inconsistent with those obtained by Bacha & Abo-
Hassan (1883) and Shawky el al (1993), who reported that nitrogen
fertilization did not affect seed weight.

Studying the effect of fruit-thinning, the data of 1% season indicated that
the b5, b3, and b4 levels had the highest pit weight values (2.95, 2.78 and
2.75 gm / pit, respectively) while the b2 and b1 levels had the lowest values
(262 and 2.74 gm / pit, respectively). No srgnlﬂcant differences wera found
among values of these two groups. Data from the 2™ season showed that the
b5 level lead to the highest pit weight value (2.96 gm / pit}, however there
was no significant difference comparing the b4 level (2.87 gm/pit), Table (7).
The obtained results are in harmony with those of El-Makhtoun ef al. (1995),
but differ from those of El-Hammady et al. {2002) and Hammam et al. {2002).
3.2 Pit length {cm):

Both studied factors and their interactions had significant influences on
the pit length criterion in the two siudy seasons. Concerning the factor A
effect the a1 level lead to 2 highest pit length value (3.05 and 3.07 cm for the
2™ season, respectively), however it was not SJQanlcanﬂy different comparing
that associated with the a2 value {3.01 cm) only in the 2% season, Table (8).
These results are harmonious with those previously obtained wrth the pit
weight criterion.

As to the resuits of fruit-thinining, the data of two seasons showed that
the b5 and b3 levels produced the hrghest pit length (3.07and 3.06 cm for 1%
season and 3.09 and 3.06 cm for 2 season, respectively). The difference
between there values was not significant. Always, the lowest pit length
produced by b1 level but it was not significantly different than the values
retated with b2 and b4, Table (8). El-Hammady et al. (2002) found that fruit-
thinning did not significantly affect seed weight or seed dimensions.
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Table (8): Effect of fertilization types {A) and fruit-thinning models (B} factors as well as field treatments (their

levels interaction) on the pit iength trait (cm)

n (2003)

Fertilization B . First season (20?2)) - Second _:l:-.laS((:nI 5}
Fruit-thinning models {levels ruit-thinning models (levels
types (levels) bl B2 “53 bd b5 Mean b1 b2 b3 b4 b5 Mean
al 3.00 2.94 3.21 2.95 313 3.05 3.00 3.06 3.15 2.96 3.17 3.07
a2 2.95 2.92 3.00 2.90 3.03 2.96 3.00 3.00 3.05 2.94 3.08 3.01
a3 2.84 290 3.08 292 3.00 2.85 2.90 2.95 3.04 2.94 3.10 2.99
a4 2.85 2.92 2.95 3.00 3.10 2.96 2.94 2.92 3.00 3.00 3.00 2.97
L Mean 2.91 W; 2.92 3.06 2.94 307 | — 2.96 2.98 3.06 2.96 3.09 —
LSD (0.05): A = 0.07 A = 007
B = 0.11 B =0.11
AB = 0.15 AB=0.15

Table (9): Effect of fertilization types (A} and fruit-thinning models {B) factors as well as field treatments (their

levels interaction) on the TSS trait (%).

—

' Fenrtilization First season (2002) Second season (2003) i
types (levels) Fruit-thinning models (levels) Mean Fruit-thinning models (levels) Mean
b1 b2 b3 b4 b5 b1 b2 b3 b5
al 17.83 18.00 17.87 1860 | 1867 18.18 | 17.73 17.90 18.12 18.03 18.07 17.97
I al 19.10 19.55 | 18.80 19.43 1963 | 19.50 18.17 19.40 19.23 19.20 [ 19.47 19.29
a3 18.03 20.06 2015 20.1 20.20 20.03 18.57 20.20 20.25 20.27 20.25 20.16
a4 19.80 20.13 20.20 20.20 20.25__47 2017 19.83 20.27 20.33 20.33 20.37 20.21 |
Mean 19.09 [ 19.43 19 51 19.58 1966 e 19.08 19.44 19.51 19.46 19.57 s
LSD (0.05): A = 0.22 A = 0.07
B =025 B =0.11
AB= 0.18 AB =0.20
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Statistical analysis of the 1% season’s data showed that the a1b3 treatment
produced a longer pit length value (3.21 cm), however it was not significantly
different than the values produced by the a1b5, 24b5, and a3b3 treatments
(3.13, 3.10 and 3.08 cm, respectively). The lowest significant value was
obtained by the a3b1 and adb1 treatments (2.84 and 2.85 cm, respectively).
In the 2% season, the atb5 treatment lead to the highest significant length
value (3.17 cm). However it was not significantly different from the values
produced by the a1b3, a2b5, a2b3, a3b5, 21b2, and a3b3 treatments. On the
other hand, the a3b1 treatment produced the lowest value, Table (8). These
results are in harmony with those obtained regarding the fruit weight criterion.

3.3 Pit diameter (mm):

Regarding this criterion, the statistical analysis of the collected data
indicated that fertilization types and fruit-thinning models factors as well as
their interactions had no significant impact on pit diameter. This indicates that
the changes in pit weight were due to changes in pit length rather than pit
diameter. This concept is consistent with the results of El-Makhtoun et al.
(1995), Shawky et al. (1999), and Hammam et al. (2002), who all reported
" that the flesh / seed ratio of thinned palms was significantly increased in
comparis on with non-thinned palms.

4 Quality traits:
4.1 Total soluble solids (TSS %):

This quality trait was significantly affected by both studied factors and
their interactions in both study seasons. For factor A, the data in Table (9)
indicates that the a4 level lead to a hlgh TSS (%) value in both study seasons
(20.17 and 20.21 %, for the 1% and 2™ seasons, respectively). However, this
recorded value did not significantly dlfferent from the value obtained with the
a3 level (20.03 and 20.16 %, for the 1% and 2™ seasons, respectively). The
lowest TSS (%) value was obtamed r'tg’y the a1 level in both study seasons
(18.18 and 17.97 %, for the 1# and 2™ seasons, respectively). The obtained
resuits are logical and in line with Nixon & Carpenter (1978) and Hussein &
Hussein(1983).

Looking to fruit-thinning factor, the data of two seasons showed that
the b1 Ievel lead to the lowest significant TSS (%) value (19.9 and 19.08 %,
for the 12 and 2™ seasons, respectively). There were no significant
differences among TSS (%) values associated with ail other levels (b2, b3, b4
and b5), Table (9). It can be seen that all fruit-thinning treatments increased
the TSS content comparing with non-thinned palms (control treatment), as
with the studies of El-Makhtoun ef al. (1995} and El-Hammady et al. (2002}.

Data of the 12 season showed that high TSS (%) values were obtained
with the a4b5, a3bs, adh3, adb4, a3b3, adb2, and a3b4 treatments (20.25,
20.20, 20.20, 20.20, 20.15, 20.13 and 20.11 %, respectiveln) Statistically,
these recorded values had no significant differences. In the 2™ season, high
TSS (%) values were associated with the a4b5, a4b3, a4b4, a3b4, adb2,
a3b3, a3b5, and a3b2 treatments (20.37, 20.33, 20.33, 20.27, 20.27, 20.25,
20.25,and 20.20 %, respectively). However, there were no significant
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differences among these recorded values. Always, the lowest TSS s%) value
was related with the a1b1 treatment (17.73 and 17.83 % for 1 and 2™
seasons, respectively). This value was not significantly different than related
alb2 value only in the 2™ season (17.90%). Other significant relationships
are presented in Table (9). The highest values of TSS% were produced fram
field treatments which consisted of high amounts of organic fertilization plus
any mode of fruit-thinning. Results of Azzouz & Hamdy (1974), Hussien &
Hussien (1983) and Hussien ef a/.(1992} are in harmony with these results.

4.2 Acidity of fruit juice (%):

Fruit juice acidity (%) was statistically affected by fertilization type and
by field experimental treatments but not by fruit-thinning in both study
seasons. However, the results of El-Makhtoun et al. (1995) and Shawky ef al.
(1999) are different than these obtained results. El-Makhtoun et al. (1995)
reported that acidity of ‘Zaghiocul' fruit was significantly decreased by bunch
thinning treatments. Also, Shawky ef al. {1999) reported that ‘Sewy' fruit
quality was not significantly affected by nitrogen fertilization treatments.
Studying the fertilization effect, the data in Table (10) shows that a lower
value was reiated to the a4 level (1.04 and 1.08 % for the 1¥ and 2%
seasons, respectively). Always, the high value of fruit acidity were associated
with the a1 level (1.57 and 1.63 % for the 1% and 2™ seasons, respectively)
followed by the a2 level. However, there was no siginficant difference
between the two values in the 1% season.

Regarding the experimental treatments effect, the data of 12 season
indicated that the highest value of fruit acidity was obtained with the aib1
treatment (1.63 %), however there were no significant differences among
values associated with most of the field ireatments, Table (10). Low fruit juice
acidity was associated with the a4b2 and a4b5 treatments (1.00 % for both),
however there were no significant differences among the values associated
with most of the field treatments. In the 2™ season, the data was similar to
that from the 1%. The highest fruit juice acidity was obtained with the a1b?
and a1b2 treatments (1.67 % for both), however it was not significantly
different from values associated with most of the field treatments. Lowest fruit
juice acidity was produced by adb5 (1.00 %), however no statistically
significant differences were found comparing most of the tabulated values
(Table1Q). These results of field treatments are in  harmony with Hussien &
Hussien (1983} and Hussien et al. (1992).

4.3 Total protein (%):

Total protein was significantly affected by fertilization and by the
interaction between levels of both factors {experimentai treatments). No
statistical effect for fruit-thinning appeared in either study seasons.
Concerning the influence of fertilization type, the a4 level produced a high
value of total protein (%), however it was not statistically different from the
vaiue related to the a3 level (6.01 and 5.60 % for the 1% and 6.05 and 5.72
for the 2™ season , respectively). Always, the al level lead 1o a low value of
total protein (%), but it was not statistically different from the value related to
the a2 (Table 11).
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Table (10) Effect of fertilization types (A) and fruit-thinning models (B)factors as well as field treatments (their

levels interaction) on the acidity trait (%).

Fertilization Fruit-thi iF o i::aslm(‘lmﬁL Fruit-thi s?condozefs?ln (2?(;3)
ruit-thinning models (levels ruit-thinning modeils (levels
types (levels) bl b2 Jbs b4 b5 Mean b1 b2 9b:i b4 b5 Mean
al 163 157 1.60 153 153 157 1.67 1.67 1.60 1.60 1.60 163
a2 1.48 1.38 1.33 1.20 1.20 1.32 1.37 1.33 1.23 1.23 1.7 1.27
a3 117 1.13 147 1.10 1.17 1.15 117 1.13 1.13 1.07 1.10 1.12
ad 1.10 1.00 101 | 1.01 1.00 1.02 1.07 1.04 1.03 1.04 1.00 1.03
LSD (0.05): A = 0.03; A =003
B= NS B = NA
AB = 0.02"

*

AB = 0.02

Table (11): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments
(their levels interaction) on the total protein trait (%).

Fertilization First season (2002) Second season (2003)
types (levels) Fruit-thinning models (levéls) Mean Fruit-thinning models (levels) Mean
b1 b2 b3 b4 BS bt b2 b3 b4 b5
al 3.40 4.00 4.48 4.48 4.48 4.17 3.55 3.95 4.40 4.40 4.67 4.19
a2 4.71 4.67 4.62 5.08 5.10 4.82 4.52 4.48 4.87 4.80 5.20 4.77
al 5.32 5.43 5.55 5.83 5.86 5.60 5.39 5.57 5.88 5.85 5.93 5.72
a4 5.90 5.95 5.65 6.07 6.15 6.01 5.87 5.90 6.05 6.07 6.37 6.05
LSD (0.05): A = 1.10 A =120
B = NS B = NA
AB = 0.59 AB = 0.55
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Auda et al. (1976) recorded similar values of protein content in lragi dates.
Hussein et al. (1992) also reported similar results with 'Zaghlowl' dates.

As for the effect of
field treatments, the data of both seasons showed that the a4b5 treatment
produced a high total protein (%) value {6.15 and 8.37 % for the 1% and 2™
seasons, respectively), but it was not statistically different from the remainder
of the recorded values (Table 11). Always, the lowest value was related to the
alb1 treatment (3.40 and 3.55 % for the 12 and 2% seasons, respectively).
Similar total protrin (%) values were recorded byAudaet al. (1976) and
Hussien et af. (1992).

4.4 Total sugars (%):

Total sugers (%) was significantly affected by fertilization types and
fruit-thinning models factors as well as their level interaction treatments in
both experimental seasons. Studying the effect of fertilization types factor, the
data presented in Table {12) indicats that a statistical positive relationship
occurred between the total sugers percentage values and the levels of (A)
factor in both study seasons. The differences among all values were
significant. Hussein et al. {1992) repcrted simitar results on "Zaghloul' dates,
However Hussein & Hussein (1283) reperied discrepant results on some dry
dates grown a tAsswan.

Viewing the effect of (B) factor, the data observed that the b5 leve!
preduced the best &gmﬂcant value of total sugers (%) in both study seascns
(79.20 and 79.29 % for 1¥ and 2" seasons, respectively) but this recorded
value did not statistically differ than the value related with the b4 levelin both
study seasons (79.05 and 78.88 % for 1% and 2™ seasons, respectively).
Always, the bt level iead to the lowest 5|gn|f|cant total sugers (%) in both
study seasons (77.67 and 77.41 % for 1* and 2™ seasons. respectively). El-
Makhtoun et al. (1995) found that the total sugars content significantly
increased by ail thinning treatments.

As for the field treatments, the data of Table (12) declared that the
highest significant vaiue cf total sugers (%) was obtamed by the a4bs
treatment in both study seasons {81.67 and 84.83 % for 1* and 2™ seasons,
respectively) followed by the value cbtained by the a4b4 treatment (81.23
and 81.37 % for 1% and 2% seasons, respectively). Always, the aib1
treatment produced the lowest significant total sugers (%) value in both study
seasons. Various statistical differences were found among recorded values.
The obtained results ara going in line with those of Hussein et al. (1892} and
Ei-Makhtoun et ai. (1995).

4.5 Soluble tannins {(%):

The percentage of soluble tannins was statistically affected by both
studied factors and their levels interaction treatments in either experimental
seasons. A negative relationship was occurred between the values of soluble
tannins (%) values and the levels of factor (A) in both study seasons. All
differences among the recorded values were statisticaly significant.
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Table (12): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatmants (their levels
interaction) on the total sugars trait {%).

Fertilization First season (2002) Second season {2003)
types (levels) Fruit-thinning models {levels} Mean Fruit-thinning models {levels) Mean
b1 b2 b3 b4 b5 b1 b2 b3 b4 bs

al 75.30 76.00 76.70 77.57 77.73 76.66 74.30 75.97 75.80 76.83 7740 76.08

a2 77.53 77.80 77.93 78.30 78.40 77.99 7717 78.03 77.95 78.13 78.27 77.91

a3 78.23 78.70 78.70 |- 79.10 79.00 78.75 78.23 79.34 78.53 79.56 79.67 78.07

a4 79.60 80.27 8007 | 8123 81.67 80.57 79.93 80.17 80.50 81.37 81.83 80.96

Mean 77.67 78.19 78.35 79.05 79.20 | eee- 7741 78.38 78.22 78.88 79.29 | -
LSD (0.05): A = 0.52 A =050
B = 0.63 B =064
AB= 0.28 AB =027

Table (13): Effect of fertilization types (A) and fruit-thinning models {B) factors as well as field treatments (their
{evels interaction) on the soluble tannins trait (%).

™" Fertilization First season {2002) Second season (2003)
types {levels) Fruit-thinning models (Ievels)ﬁ Mean Fruit-thinning models (levels) Mean
b1 b2 b3 b4 b5 b1 h2 b3 b4 b5

al 0.323 0.316 0.316 0.310 (.306 0.324 0.322 0.313 0.304 0.301 0.300 0.308

a2 0.280 0.270 0.273 0.263 0.266 0.270 0.279 0.266 0.262 0.243 0.241 0.258

a3 0.193 0.173 0.180 0.156 0.163 0.173 0.200 0.184 0.185 0.163 0.162 0.179

ad 0.169 0.140 0.126 0.106 0.106 0.129 0.166 0.131 0.131 0.103 0.100 0.126

Mean 0.241 0.225 0,224 0.208 0210 | cmeem- 0.242 0.223 0.220 0.202 0.201 o
LSD (0.05): A = 0.015 A = 0016
B = 0.017 B =0.018

AB = 0.008 AB = 0.008
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It means, the lowest significant value (beiter fruit quality) was produced by
the a4 level (0.129 and 0.126 % for 1% and 2™ seasons, respectively) and the
highest signficant value (lower fruit quality} was conducted from the a1 level,
Table (13). These results are logical and on line with those of Hussein &
Hussein (1983) and Hussein ef al. (1992).

Regarding to factor (B), the data indicated that the best significant
value (low value) was conducted from the b5 leve! (0.210 and 0.201% for 12
and 2™ seasons, respectively). However, there was no significant difference
was found with value conducted from the b4 level (0.209 and 0.202 % for 1%
and 2¥ seasons, respectively), Table (13). The highest significant value
(least fruit qulity) of this trait was Produced by the b1 level in both study
seasons (0.241 and 0.242 % for 1% and 2% seasons, respectively) but this
value did not significantly differ than vaiue related with the b2 level in the 1%
season. Bacha & Shaheen (1986), Godara et al. (1990) and El-Makhtoun et
al. (1995) studied the effect of thinning level and treatments and different ieaf
! bunch ratios on date fruits, they reported compatibie resuilts.

Studying the differences among soluble tannins (%) values which
resulted from the field treatments, the data in Table (13) indicated that the
highest significant value (low quaiity fruits) was obtained by the at1h
treatment in both study seasons (0.323 and 0.322 % for 1% and 24 $easons,
respectively). On the other side, the lowest significant value (high quality
fruits) was obtained by the ad4b5 and adb4 treatments in both study seasons
(0.106 and 0.106 % for 1 season as weil as 0.100 and 0.103 % for 2™
season, respectively). No significant difference was found between values of
each season. Many statistical differences were presented among the values
of each season. Findings of Hussein & Hussein (1983), Godara et al. (1990),
Hussein et al. (1992) and Badran {1999) are compatible with previous results.

Conclusion

it can be conclude that the best farming practices of the fertilization
types factor were the a3 (50 kg animal manure + 2 kg NH3SO,) and a4 {100
kg animal manure + zero NH;30,) levels cencerning the yield characteristics
{bunch weight value), fruit physical characteristics {values of fruit weight, fruit
dimensicns and fruit flesh thickness) as well as fruit quality traits: TSS (%),
acidity (%), total protein (%}, total sugars {%) and soluble tannins(%). The
best farming practices of the fruit-thinning models factor were the b4
(removing of 50% from tota! bunches number) level concerning the yield
characteristics (bunch weight value). However, the b3 (thinning 25% of total
stalks in each bunch) and b5 (thinning of 50% from totai stalks in each bunch)
levels were consentaneous for some fruit physical characteristics {values of
fruit weight, fruit diameter and fruit flesh thickness). As well as the b3, b4 and
b5 fevels were appropriate for some fruit quality traits: TSS (%), acidity (%),
total protein (%), total sugers (%) and soluble tannins (%). Likewise, the feild
treatments which consisting of possible combinatios of these levels were
commodious for these studied specifications.
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