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ABSTRACT: The effects of bunch thinning methods [(removing
25% of the strands (R.S.) or cutting back 25% of the tips of strands
(C.B.8S.)], spraying ethephon (500, 1000 or 1500 ppm), NAA (100 or
200 ppm) and GA; (100 or 200 ppm) on yield and frait quality of
Zaghloul date palms have been investigated. Thinning by (R.S.) was
better than by (C.B.S.) whereas (R.S.) did not affeet the yield and
enhanced fruit quality. Ethephon increased the yicld and improved
fruit quality. NAA drastically decreased the yield but enhanced fruit
quality, while GA; at 200 ppm increased the yield and improved fruit

quality.
INTRODUCTION
Alternate  bearing is very

pronounced in most date palm
cultivars (AL-Bakr, 1972 and
Wally et al., 1979).

The successful  orchard
management is directed towards
obtaining a suitable yield with high
fruit quality, and one of the most
important cultural practices in date
palm orchards is fruil thinning.
Several trials have been done to
improve yield and fruit quality of
date palms. EL-Shazly (1999)

found that fruit thinning decreased
the total yield, but enhanced
quality of Nabtet Ali dates palm.
Godara ef al. (1990) stated that
removing one-third of the bunch
from the center had the best effect
on fruit ripening and quality of
Shamran dates.

Kamal (1995) reported that
ethephon treatments advanced fruit
ripening of Zaghlou! and Samani
dates, but GA;z and NAA retarded
it. Al 3-growth regulators
improved fruit quality, and 500
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ppm ethephon was regarded as the
most promising treatment. EL-
Hamady e al. (1992) reported that
ethephon was effective as fruit
thinner for date palms, and this
effect seems to be influenced by
the . prevailing weather conditions
especially temperature and relative
humidity.

The present study was carried
out on Zaghloul date palms to
investigate the effect of ethephon,
GA; and NAA on yield and fruit
quality comparing with the manual
bunch thinning under Ismailia
Govemorate weather conditions.

MATERIALS AND
METHODS

*  This work has been carried out
during 2000 and 2001 seasons on
Zaghloul date palm cultivar
(Phoenix dactylifera L.) grown in a
commercial orchard, located at
new reclaimed area in Wady Al-
Mollak, Ismailia Governorate. All
palms were 22-year-old and
planted at 8x8 m apart in sandy
soil. The 30 experimental trees
were healthy, as uniform as
possible in growth and vigour and
were subjected to the same cultural
practices commonly adopted in the
orchard. The selected palms were
pruned to leave the same number
of  functional leaves (45
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leaves/palm), . The number of
bunches per palm was adjusted to
7 of nearly equal‘size, by removing
excess from the latest and earliest
smail ones. Hence, the remaining
bunches were uniform and chosen
at different - directions. Pollination
was achieved by - using pollen
grains from the same parent in
both seasons.

The treatments of this study
were as the following:

I. Contro} (spraying  the
bunches using water +
Masrol at 1 cm’/l as wetting
agent).

2. Removing 25% of the
number of the strands from

the center of each bunch.

3. Cutting back 25% of the
strand tips of each bunch.

4. Ethephon spray at 500 ppm
+ wetting agent.

5. Ethephon spray at 1000
ppm + wetting agent.

6. Ethephon spray at 1500

ppm + wetting agent.

7. NAA spray at 100 ppm +
wetting agent.

8. NAA spray at 200 ppm +

wetting agent.

9. GA; spray at 100 ppm +
wetting agent.

10. GA; spray at 200 ppm +
~ wetting agent.
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All treatments were applied 21
days after the hand pollination in
both  seasons, except the GA;
treatments, which were carried out
one week later.

The experiment was arranged
in a complete randomized design
with three replications (one palm
trec for cach). At picking time, all
bunches from all treatments, in the
same time, were harvested when
the colour was developed. Total
yield per palm in kg. was recorded
and the average bunch weight was
calculated.

Samples of 50 date fruits were
taken at random from each palm
for both fruit physical and
chemical characteristics
determinations. The  physical
characteristics of fruit, including
fruit, pulp and seed weight (g),
fruit dimensions (cm) and volume

(cm3) was determined. Also the
fruit length/diameter (L/D) ratio
and pulp percentage were
calculated. Fruit colour was
determined according to Hunter
(1967), using a Minolta CR-10
Chromameter (Minolta Crop.,
Japan) measuring L, a b
coordinates (Francis, 1980). The
colour index (CI) was calculated
according to Jimenez-Cuesta ef al.
(1981), as follows:
CIl=1000Xa/Lxb
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Were: o

L - lightness. =

a = vahies on & green to red scale.

b=values on a blue to yellow
scale. '

Fruit firmness (kg/cm?) was
measured at two equatorial sites
using fruit pressure tester FT327
fitted with a 0.80 cm convex tip.
Chemical properties (moisture %,
TSS and acidity) were determined
according to A.O.A.C (1985).
Tannin content was determined
using the method of Indigo carmin
indicator (A.0.A.C. 1985). In the
dried fruit pulp, total sugars were
determined according to Malik and
Singh (1980). _

All data obtained during the
course of the experiment were

subjected to statistical analysis
according to Steel and Torrie
(1982).

The differences  among

treatment means were compared
by Duncan’s multiple range test at
0.05 level, using the MSTAT-C
statistical package, according to
Michigan State University (1990).

RESULTS AND
DISCUSSION

The experimental data from
this study are summarized in
Tables 1, 2, 3 and 4 as follow:
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1. Total Yield and Average

Bunch Weight

Bunch weight was an indicator
to the yield of palm trees because
the number of bunches on the tree
was constant. Data show that
removing 25% of strands did not
affect the yield per palm, but
cutting back 25 % of strands
significantly reduced it and the
reduction  percentages  were
20.67% and 15.55% in the first and
second seasons, respectively, as
compared with the control. Khalifa
et al. (1987) found that thinning-
out 30% of the fruit did not reduce
averages of the yield of Zaghloul
cv. if it was carried out up to six
weeks after pollination. However,
other investigators reported that
bunch weight was reduced in
proportion to the amount of
thinning  [EL-Kassas, 1983b;
Hussein ef al. (1992a, b and ¢); E!-
Kassas et al., 1995; and El-Shazly,
1999].

The data also indicated that
ethephon at 500 and 1000 ppm
significantly increased the total
yield per palm in both seasons,
since 500 ppm increased the yield
by 6.52% and 9.84% in the two
seasons, respectively, while the
corresponding  increases  were
9.95% and 17.28% at 1000 ppm
level. On the other side, ethephon
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at 1500 ppm significantly
decreased the yield by 17.17% and
16.54% as compared with coutrol
in the two seasons, respectively.
Hussein et al. (1992¢) reported that
there was no obvious effect of
ethephon  on bunch weight of
Samany date palm, while Kamal
(1995) mentioned that ethephon,
GA; and NAA enhanced bunch
weight of Zaghloul date palm. El-
Hamady et al. (1992) reported that
ethephon was effective as a fruit
thinner, and this effect seems to be
influenced by the prevailing
weather  conditions especially
temperature and relative humidity,
also El-Hamady er al. (1979)
mentioned that ethephon became
less effective as a fruit thinner at
Iater dates of application.

The NAA treatrnents
drastically decreased the yield.
Such reductions were 62.46% and
66% in the first season and 53.25%
and 61.40% in the second one
compared to untreated control for
100 and 200 ppm NAA,
respectively. This reduction could
due to the thinning effect of NAA
on date fruits. El-kassas, (1983b)
reported that NAA at 50, 100 and
200 ppm reduced the bunch weight
of Zaghloul date palm. Also,
Shafaat and Shabana (1981) and



Table 1: Effect of thinning and some growth regulators treatments on yield and physical fruit characteristics of Zaghloul date

palm during 2000 season.
Yield Bunch  Fruit Fruit Fruit Fruit L/} Fruit Fruit Seed Pulp Pulp
Treatments wt. wit. volume l.zn(Lgth) : dia(:g;:ter colour  firmness Wi, wt, wt,
_kg/ipalm (kg @ (em) (cm) {cm) ratic  (CD  kgem® (g} ) (%)
Control 71.36 10,19  26.15 27.00 5.35 2.56 210 1025 3.96 1.88 2428 92.82
d d d e e d a d e a d e
Removing 70.96 10.14 2854  29.00 5.2 310 1.85 1292 4.48 1.79 26,75 9371
25% of d d be cd d b cd c be b be c
strands
Cutting 36.61 8.09 2647 2683 5.53 2.89 1.92 1054 4.26 1.82 24.65 93.12
back 25% ¢ e d [ € c be d cod b d de
of strands
500 ppm 76.01 1086 2728  28.17 544 2.59 2,10 108.0 3.90 1.70 2558 93.76
ethephon be be cd cde ¢ d a d € c cd c
1600 ppen 78.46 1121 2896  29.33 5.78 2.90 200 1253 3.89 1.67 2729 9424
ethephon b b be bed d c ab c c c be b
1500 ppm 59.41 8.49 29.52 31.00 5.86 2.94 199 1653 4.04 1.67 2785 9432
ethephon ¢ € b b cd be b a de c b b
100 ppm 26.79 3.83 3776 37.83 6.13 344 1.78 1438 4.55 166 36.10 9560
NAA f f a a ab a d b ab c a a
200 ppm 24.26 3.47 36.14  36.50 6.18 i3 1.87 900 4.79 1.69 3445 9532
NAA f f a a a a cd e a [ a a
100 ppm 72.68 1038 2748 2747 5.89 3.05 1.93 1003 4.53 1.81 25.67 - 93.41
i GA, cd od cd de od be be de abe b od cd
‘ 200 ppm 85.07 1216 297 30.00 6.00 3.3i 1.8} 95.6 472 1.66 . 28.05 9439
| GA, a . a b be be a d  de ab c b b

‘ Means having the same letter (s) in each column are insignificantly different at 5% level.

Z00Z (90N 6T " 19A “$2Y "n13y [ 8120307
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Table 2: Effect of thinning and some growth regulators treatments on yield and physical fruit characteristics of Zaghloul date
palm during 2001 season.

Yield Bunch  Fruit Fruit Fruit Fruit L/D  Fruit Fruit Seed Pulp Pulp
Treatments wt. wi, volume Length  diameter colour  fimness wt. wt, wt.
(L) D)
m (kg (@ (em’)  (am) (cm) ratio  (Ch  kgem® (@ (g (%)
Controt 81.03 1158 2462 2500 5.44 241 227 948 4N 197 2266 92.01
d d f e [ c a ef cd ab e f
Removing 79.42 11.35 2765 2833 5.82 2.89 2.03 1278 4.63 1.96 2569 9291
25%of d d e d ¢ b bed b b ab d [
strands
Cutting 68 43 9,78 27.06 2733 578 2.19 208 1111 4.29 194 2513 92384
back 25% e € e d ¢ b abed cd < ab d e
of strands ‘
500 ppm 89.00 121 2725 2817 5.65 2.47 221 103.0 4,02 1.72 2553 9344
ethephon ¢ c € d d c a de de c d d
1900 ppm 95,03 13.58 27.16 28.00 5.87 2.78 212 1328 3.85 1.98 25.18 9270
ethephon b b € d c b abc b e ab d €
1500 ppro 67.63 9.66 32,82 3400 5.83 2.60 2.25 1643 4.03 203 3078 93180
ethephon ¢ e ¢ b c be ab a de a C od
100 ppm 17.88 541 3735 3766 6.16 3.30 1.87 1229 498 191 35.44 94,89
NAA f f a a b a d be a b ] 8
200 ppm 31.28 447 35.48 355 6.28 319 1.97 1300 4.96 1.90 3358 94.66
NAA E g b a ab a cd b a b b ab
100 ppm 88.66 1267 2821 28.67 6.19 kW g) 1.0 889 430 195 2626 93.07
GAa . [ € d ab B od f c - gk d P
200 ppm 101.38 1448 3090 31.00 6.31 3.28 1.92 849 4.84 177 2943 94.2
GA, a a d c " a a od f ab c c be

Means having the same letter (s) in each column are insignificantly different at 5% tevel.
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Moughieth and Hassaballa (1979)

reported similar findings.
The GA; at 200 . ppm

significantly increased the yield
per palm (19.21% and 25.11%
over the control, in the first and
second seasons, respectively).
Such increase could be attributed
to the increase in fruit weight.
Meanwhilc, GA3
increased the yield by 9.42% over
the control in the second season
only; the differences were
insignificant in the first season.
These results are in agreement
with  El-Kassas (1983a) on
Zaghloul cv., who mentioned that
maximum increase in bunch
weight, was obtained by GA; at
200 ppm. -Also Hussein et al.
(1992b) reported that increasing
the  concentration of GA;
significantly increased weight of
bunch.

I1. Fruit Quality
A. Fruit Physical Characteristics
1. Fruit weight
Removing 25% of strands
significantly increased fruit fresh
weight (9.13% and 12.31% over
the control in the first and second
SEe4asons, respectively),  while
cutting back 25% of strands
increased it by 9.91% over the
control, in the second season only.

at 100 ppm.
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The differences between both
thinming  methods were not
significant in the second season, :
El-kassas (1983b) reported that
slight increase in fresh weight per
fruit was obtained when center
strands were removed or when
strands tips were removed; this
means that some other factors than
the number of fruits per bunch was
involved. Similar results were
found by Hussein er al. (1977),
Khalifa et al. (1987), Hussein et /.

-(1992a), Hussein ef al. (1992c¢), El-

kassas et al. (1995) and EL-Shazly
(1999). They indicated that
reducing the number of fruits per
bunch could increase weight and
quality of date fruits. These effects
might be due to more
accumulation of carbohydrates and
other substances in bunches that
treaied with thinning (Hussein et
al., 1992b).

Ethephon treatments
significantly increased the average
fruit weight. Highest fruit weight
was that of the 1500 ppm ethephon
treatment during both seasons
(12.89% and 33.31% over the
control). Meanwhile, there were no
significant differences between the
control and 500 ppm ethephon
treatment in the first season; the
1000 ppm ethephon treatment gave
significantly higher fruit weight
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than the control in both seasons
(9.71% and 10.32% over the
control). No significant differences
between 500 and 1000 ppm
ethephon treatments were detected
in both seasons in this respect. The
increase in fruit weight in response
to ethephon treatment was reported
by El-Hamady et al. (1979) and
Kamal (1995), while Hussein et al.
(1992¢) reported that there was no
clear effect of 250 and 500 ppm
ethephon treatments on fruit
weight of Samany dates.

The NAA at 100 or 200 ppm
significantly  increased fresh
weight in both seasons. The
increases were 44.40% and
51.71% for 100 ppm NAA and
38.20% and 44.11% for 200 ppm
NAA over the control in the 1° and
2% seasons, respectively. Such
data proved the superiority of
NAA at 100 - 200 ppm in
increasing fresh weight over ali
other studied treatments, due to the
effect of this growth regulatorin
lowering bunch weight. Ei-Kassas
(1983b) and Kamal (1995) found
similar results.

Increasing the concentration of
GA; significantly increased the
fruit fresh weight. These results
might be attributed to the effect of
GA3; on growth as it stimulates
both cell division and cell

Bassal and El-Deeb .

enlargement.  This  result 18
supported by the findings of El-
Kassas (1983a); Hussein e al.
(1992b) and Kamal (1995).

2. Fruit volume

Fruit volume reacted similarly
to the fruit weight. Manual bunch
thinning and all tested growth
regulators significantly increased
fruit volume in the two seasons,
except fruit thinning by cutting
back strands by 25%, 500 ppm
ethephon and 100 ppm GA; in the
first season. Hussein ef al. (1977);
El-Kassas (1983b); Al-Maghrabi ef
al. (1992); Hussein et al. (1992a, b
and ¢) reported that fruit volume of
thinned date paims was larger than
unthinned ones. Also the obtained
results are in agreement with the
findings of ElHamady et al
(1992) and Kamal (1995) on
ethephon  treatment; El-Kassas
(1983b) and Kamal (1995) on
NAA treatment and El-Kassas
(1983a); Hussein er al. (1992b)
and Kamal (1995) on GA,
treatment.

3. Fruit dimensions

The obtained data showed that
fruit  Jength was significantly
increased by both manual fruit
thinning methods in the two
seasons of study as compared with
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control, except cutting back
method in the first scason. These
resuits agree with those previously
reported by Hussein ef al. (1992b
and ¢) and El-Shazly (1999).

For growth regulators, all
ethephon, NAA and GA;
treatments increased fruit length,
over the control. GA;z was the most
effective in this respect, followed
by both NAA and ethephon.

Fruit diameter was
significantly increased by both
fruit  thinning methods as
compared with control in the two
seasons of study. Similar resulis
were reported by Al-Maghrabi et
al. (1992); Hussein ef al. (1992b
and c), El-kassas ef al. (1995) and
EL-Shazly (1999).

Regarding the effect of growth
regulators on fruit diameter, GA;
at 100 and 200 ppm, NAA at 100
and 200 ppm and ethephon at 1000
ppm significantly increased it as
compared with control, in both
seasons. Ethephon at 1500 ppm,
significantly increased fruit
diameter compared to the control,
'in the first season only, but
ethephon at 500 ppm did not show
any significant effect on fruit
diameter as compared with the
conticl in both secasons. These
results are in agreement with the
findings of El-Nabawy et al.
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(1977) on GA and ethephon;
Hussein et al. (1992b) on GA;; El-
Hamady et af. (1992) on ethephon
and Kamal (1995) on GA;, NAA
and ethephon. On the other hand,
Hussein et al. (1992c) mentioned
that ethephon failéd to show clear
effct on fruit dimensions of
Samany cv. El-Kassas (1983b)
reported that NAA increased fruit
length of Zaghloul cv. but failed to
increase fruit width.

It was also found that L/D ratio
was significantly decreased by
both manual fruit thinning methods
in both seasons; however cutting
back treatment failed to revealed
such significant effect in the
second season. These results agree
with those reported by Al-
Maghrabi er al. (1992).

The NAA and GA;
significantly decreased L/D ratio in
both seasons, while ethephon did
not significantly affect L/D ratio as
compared with the control in both
seasons,  except 1500 ppm
concentration in the first season
only. In other words, ethephon
treatment  increased fruit size
without affecting fruit shape. El-
Hamady et al. (1992) reported
anajogical  results concerning
ethephon effect.
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4. Fruit colour

Data revealed that colour index
(CI) was significantly increased by
both fruit thinning methods as
compared to confrol in both
seasons, . except cutting back
method in the first season only,
~which did not show significant

effect.

Ethephon treatments at 1000
and 1500 ppm significantly
increased the CI of fruits in the
two seasons of study, and this
effect was directly proportional to

the concentration; as such
ethephon at 500 ppm
insignificantly enhanced fruit

colour ‘as compared with control,
in both seasons.

NAA at 100 ppm significantly
increased  CI as compared with
control in the two seasons, but
there was no clear effect of NAA
at 200 ppm,.so it decreased CI in
the first season and increased it in
the second one.

GA; slightly decreased Cl of
fruit as compared with control
. during both seasons. El-Nabawy et
al. (1977). mentioned that GA
treatment retarded firuit coloration,
while ethephon enhanced the
colour development. Aiso, Sharma
and Singh (1985) stated that
ethephon at 1600 ppm improved
fruit colour development, while
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Kamal (1995), reported that
ethephon, GA; and NAA failed to
affected fruit colour of Zaghioul
dates.

5. Fruit firmness

Fruit firmness was
significantly increased by both
fruit  thinning methods as
compared with control and this
effect was evident in the two
seasons of this study, except
cutting back method in the second
scason.

Ethephon at all tested
concentrations did not significantly
affect fruit firmness in beth
seasons, while NAA and GA;
treatments significantly increased
fruit firmness over the control in
both seasons, except GA; at 100
ppm in the second season which
showed no significant effect.
Kamal (1995) stated that ethephon,
GA; and NAA failed to affected
fruit firmness significantly.

6. Seed fresh weight

In the first season, fruit
thinning and growth regulators
treatments significantly decreased
the fresh weight of seeds. Inthe
second season, these treatments
failed to affect this parameter,
except GA» at 200 ppm and
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ethephon at 500 ppm, which
significantly decreased it.

These results are in line with
those obtained by El-Kassas
(1983b), who reported that the
fresh weight of seed was
significantly decreased in
proportion to the amount of bunch
thinning as compared with control
in one of the tested scasons only.
Also fluctuated effect of GA;on
fresh weight of seed was reported
by El-Kassas (1983a). Al
Maghrabi et al. (1992) and El-
Shazly (1999) mentioned that fruit
thinning did not affect seed
weight; the same resut on
ethephon treatment was reported
by El-Hamady et al. (1992).

7. Pulp weight and percentage

The obtained results indicated
that both fruit thinning methods
significantly increased pulp weight
over the control in both seasons,
except cutting back method in the
second season only, which did not
show significant effect.

The calculated pulp % alsc
showed the same trend of the pulp
weight in both seasons. El-Kassas
(1983b), Al-Maghrabi et al
(1992), El-Kassas et al. (1995) and
El-Shazly (1999) alse reported
similar findings.

.29 No.(6) 2002
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Regarding the effect of growth
regulators on pulp weight and pulp
percentage, the data presented in-
Tables 1 and 2 show that all tested -

growth regulators at all used
concentrations significantly
increased both  weight and

percentage of pulp over the control
in both seasons, except ethephon at
500 ppm and GA; at 100 ppmon
pulp weight in the first season
only, which did not show
significant differences. The results
were in line with those obtained by
El-Kassas (1983a) on GA; and El-
Hamady et al. (1992) on ethephon
for pulp weight but not for pulp
percentage,  while  Eil-Kassas
(1983b) reported that NAA at any
concentration did not affect flesh

percentage of Zaghlou] dates.

B. Fruit Chemical Properties
1. Moisture content percentage
Data in Tables 3 and 4 reveal
that, in both seasons, fruits
produced from thinned date palms
had significantly lower moisture
content than the control. In this
respect removing 25% of strands
and cutting back 25% of strands
tips did not significantly differ.
These results might be due to the
cffect of thinning on improving the
quality of fruit and increasing the
total soluble solids percentage and
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Table 3: Effect of thinning and some growth regulators treatments on fruit chemical properties of

Zaghloul date palm during 2000 season.

Moisture Pulp dry wt. T88 Acidity TSS/acid Total sugars  Tannins
Treatments
() (%) (%) (%) (ratio) (%6 of dry wt.) ()
Control 76.38 23.62 24.50 0.052 471.5 63.61 0.16
a c cd c d d 8
Removing 70.70 29.30 26.33 0.049 5374 70.32 0.12
25% of c a be d ¢ ab e
strands.
Cutting back 68.88 31.12 27.25 0.054 501.6 67.77 8.15
25% of c a ab b ed be b
strands, SR _ . .
500 ppm 73.95 26.05 25.00 0.047 535.9 64.48 0.14
ethephon b b c e ¢ d C
1000 ppm 73.83 26.17 27.50 0.044 625.6 65.49 0.13
ethephon = b b ab f b cd d
1500 ppm 71.12 28.88 28.00 0.042 666.7 69.1 0.11
ethephon c a ab g a ab f
100 ppm 73.98 26.02 22.50 0.048 471.8 66.43 0.11
NAA b b de de- d cd f
200 ppm 69.31 30.69 21.83 0.046 470.9 67.89 0.13
NAA < a e e d be d
100 ppm 71.23 28.77 28.33 0.053 534.6 71.39 0.15
GA; c a ab be c a b
200 ppm 73.73 2627 26.50 0.056 523.6 64.95 0.12
GA, b b a a’ c cod ef

Means having the same letter (s) in each column are insignificantly different at 5% level.



Table 4: Effect of thinning and some growth regulators treatments on fruit chemical properties of
Zaghloul date palm during 2001 season.

Moisture  Pulp dry wt, TSS Acidity TSS/acid Total sugars Tannins
Treatments
(%) %) %) %) Gatio)  (ofdywt) (%)
Control 73.13 26.87 23.83 0.058 410.8 67.50 0.32
a e d c f d a
Removing 67.88 32.12 26.67 0.050 5311 73.81 0.17
25% of < c c d cd ab cd
strands
Cutting back 66.82 33.18 26.50 0.058 457.0 72.60 0.23
25% of c c c c ef be be
strands
500 ppm 68.44 31.56 27.83 0.048 579.8 68.90 0.20
ethephon b cd be f be od bed
1000 ppm 66.28 33.72 28.67 0.046 628.0 70.59 0.18
ethephon cd bc be g b bed cd
1500 ppm 63.39 36.61 29.27 0.042 696.8 77.41 0.16
ethephon e a ab h a a d
100 ppm 70.42 29.58 22.72 0.048 470.0 72.47 0.15
NAA b d de f def be d
200 ppm 64.52 35.48 21.33 0.049 - 43316 71.76 0.20
NAA de ab e e f be bed
100 ppm 68.52 31.48 27.83° 0.065 429.0 73.27 0.21
GA;3 be cd be a f b bed
200 ppm 68.48 31.52 31.33 0.063 4593 74.61 025
GA, be cd -4 b de ab b

Means having the same letter (s) in each column are msignificantly different at 5% level.

2007 (9)°0N 67 " 10A “soy U3y [ Srpdvg
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sugars conients, These results
are in harmony with those reported
by Hussein er al. (1977) and
Hussein et al. (1992a, 1992b and
1992c). They mentioned that all
treatments of fruit thinning
decreased moisture contents, and
this decrease might be due to the
accumulation of carbohydrates,
which  increased dry matter
content,

Concerning the effect of
growth regulators, it is clear that
ethephon, NAA amd GA;
significantly decreased  the
moisture content as compared with
the control in both seasons of this
study. Hussein er al. (1992)
reported that moisture content in
fruit flesh of Samany date palms
was significantly decreased due to
ethephon ‘treatment; this might be
due to the effect of ethephon in
enhancing fruit ripening which
could in turn accummlate sugar
rapidly during the period of fruit
maturity and ripening. On the other
hand, Hussein ef al. (1992b) found
that moisture percentage
significantly increased by
increasing the concentration of
GA;.

2. Pulp dry weight percentage
Data showed that pulp dry
weight revealed the opposite trend
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of the moisture content, whereas
both manual-thinning methods
significantly increased pulp dry
weight percentage as compared
with control in the two seasons of
this  study. No  significant
difference was detected between
the two methods of manual
thinning of Zaghloul dates in this
respect. These results are in the
line with those obtained by
Hussein et al. (1977) on Barhi
dates and Hussein et al. (1992b) on
Samany dates,

Regarding the effect of growth
regulators, all tested concentrations
of ethephon, NAA and GA;
significantly increased pulp dry
weight percentage over the control
in the two seasons.

3. Total soluble solids (TSS)

In both seasons, fruits
produced from date palms
subjected to removing 25% of
strands and cutting back 25% of
sirands tips had significantly
higher TSS than those of control,
except for the treatment of
removing 25% of strands in the
first season only, which slightly
increased it. On the other hand, no
significant difference was found
between the two thinning methods.
Such results might be due tothe
pronounced  effects of bunch
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thinning 1n increasing the supply
of carbohydrates and other
nutrients from leaves to the fewer
number of fruits per bunch. The
previous results are in accordance
with those found by Hussein ef al.
(1977), Hussein et al. (1992a, b
and ¢), Al-Maghrabi et al. (1992),
El- Kassas et al. (1995) and El-
Shazly (1999). They reported that
fruit thinning increased the total
soluble solids of Barhi, Zaghloul,
Samany, Seleg and Meneify,
Zaghloul and Nabtet Ali dates.
Concerning the effect of
growth regulators in this regard,
TSS content was significantly
increased by all  ethephon
treatments in  both seasons as
compared with control, except the
500 ppm trestment in the first
season only. In addition, NAA at
200 ppm significantly decreased
TSS in both seasons as compared
with the control, but NAA at 100
ppm failed to show significant
difference in  both seasons.
Moreover, GA; treatments at 100
ppm dramatically increased TSS in
the tow seasons of this study as
compared with the control. GA; at
200 ppm showed the highest TSS
values (29.50 and 31.33 in the first
and second seasons, respectively).
Ethephon treatment  was
reported to increase fruit TSS {El-
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Hamady et al. (1992) and Hussein
et al (19992c)}. Also, Kamal
(1995) stated that ethephon, GA;
and NAA dramatically increased
TSS of Zaghloul dates, while
Hussein et al. (1992b) reported
that GA; caused a slight reduction

in TSS of Samany dates. '

4. Total acidity
Data presented in Tables 3 and -
4 show that fruit thinning by ~
removing 25% of strands
significantly decreased fruit acidity
content in both seasons as
compared with control. -
Meanwhile, cutting back 25% of
strands tips significantly increased -
acidity percentage in first season-
only, and did not affect it inthe '
second one, Godara et al. (1990),
Al-Maghrabi et al (1992) and EF
Shazly (1999) reported that fruit”
thinning did not significantly affect ’
fruit acidity content of Shamran,
Seleg, Meneify and Nabtet Ali date”
fruits. o
Regarding the effect of growth”
regulators on  fruit  acidity,
ethephon and NAA at all used
concentrations significantly
reduced it as compared with
control in both seasons. However,
GA;  treatments  significantly
increased fruit acidity over the
control in the two seasons of this
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study, except the treatment of 100
ppm in the first season only.
Kamal (1995) on Zaghioul date
palm, reported that no clear effect
of growth regulators (ethephon,
GA; and NAA) was noticed on
fruit acidity. Also, El-Hamady et
al. (1992) stated that fruit acidity
of Seleg and Meneify date palms
was not significantly affected by
any of the tested ethephon
treatments.

5. ISS/acid ratio

. The TSS/acidity ratio is a very
important  parameter '
quality. It -was noticed that
thinning by removing 25% of
strands significantly increased the
TSS/acid ratio in both seasons over
the control However, the

treatment of thinning by cutting

back 25% of strands tips, although
increased TSS/acid ratio in both
seasons, but the differences were
not significant as compared with
control, '

Ethephon treatments
significantly increased TSS/acid
ratio in both seasons as compared
with the control and this effect was
directly proportional to the used
concentration. These results agree
with those reported by Maximos et
al. (1980), Sharma and Singh
(1985) and Kamal (1995).

of fruit =
"4 show that both manual-thinning
methods  significantly increased

- carbohydrates
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The NAA treatments did not
show significant effect on the
T8S/acid ratio in both seasons,
While GA; treatments significantly
increased it over the control in
both seasons, except the treatment
of 100 ppm in the second season
only. These results are in partial
agreement with those reported by
Kamal (1995), who found that

NAA and GA; treatments
increased  TSS/acid  ratio  of
“Zaghloul dates.
1:6. Total sugars

The data listed in Tables 3 and

total sugars content as compared
with the control in both seasons. -
However, the differences between
both thinning treatments were not
significant. These results may be
due to the higher rate of
and other
metabolites supply to the retained
fruits.  Similar  findings were
reported by Hussein et al. (1977)
on Barhi cv,, El-Kassas {1983b) on
Zaghloul cv., Hussein et al
(1992a) on Zaghloul cv., Hussein
et al. (1992b) on Samany cv.,.
Hussein et al. (1992c) on Samany
cv., El-Kassas er al. (1995) on
Zaghloul cv. and El-Shazly (1999)
on Nabtet Ali cv.
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Concerning the effect of the
growth regulators on the total
sugars content, ethephon at 1500
ppm significantly increased it in
both seasons of study as compared
with control. While ethephon at
500 or 1000 ppm failed to give
similar effect in both seasons.
These results are in partial
agreement with those obtained by
El-Nabway et al. (1977), El-
Hamady et al. (1979), Hussein et
al. (1992¢) and Kamal (1995), who
stated that increasing ethephon

concentration significantly
increased total sugars.
The NAA treatments

significantly increased the total
sugars content over the control in
both seasons, except 100 ppm
treatment in the first season only.
These results are in accordance
with those obtained by El-Kassas
(1983b) and Kamal (1995), who
noticed that NAA treatments
increased total sugars content in
Zaghloul date fruits.

Also GA; treatments
significantly increased total sugars
content over the comtrol. This
effect was evident in the two
seasons of this study, except 200
ppm concentration in the first
season only, which show no
significant effect. These findings
are in accordance with that

second season,

. concentration;
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published by Kamal (1995).
However, El-Nabawy ef al. (1977).
El-Kassas (1983a) and Hussein ef
al. (1992b) reported that GA;
treatments tended to reduce the
total soluble sugars content in date
fruits.

7. Tannin content

The data listed in Tables 3 and
4 generally, show that tannin
content in the second season was
higher than that in the first one. In
addition, tannin content in date
fruits was significantly reduced by
both manual-thinning methods as
compared with control. This trend
was evident in both seasons of this
study, and removing 25% of
strands was more effective than the
cutting back 25% of strands tips,
especially in the first season. In the
however, no
significant difference between both
thinning methods was detected.

Concerning the effect of
growth regulators on tannin
content, the data showed that
ethephon treatments significantly
reduced tannin content in date
fruits in both seasons in
comparison with the control. The
magnitude of this reduction was
proportional to the used ethephon
however,

these

differences between
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concentrations were insignificant
in the second season only. El-
Nabawy ef al. (1977), El-Hamady
et al. (1979) and El-Kassas (1995)
reported similar findings.

NAA and GA; treatments also
significantly reduced the tannin
percentage, in both seasons as
compared with the control. These
resuits are in agreement with those
of Kamal (1995) on Zaghloul date
palm. However, El-Nabawy et al.
(1977) reported that GA treatments
had no clear effect on tannin
content of Samany date fruits.
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